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HERE ONCE Was A Guy NAMED CLYDE, 


WHO WAS SEARCHING For A Cool 


ONE Day His Hopes SOARED, 
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ALL DECKED OUT. 


The New STX46. Increased cutting width. Increased power. 


John Deere is going to greater lengths to win Like sector-and-pinion steering for an extra- 
you over with a new STX Lawn Tractor. tight 15-inch turning radius. An in-line, 5- 
Our new STX46 comes with a wider 46-inch speed gear drive transmission for shift-on-the- 
cutting width and an aggressive three-blade go performance. And an optional hydrostatic 
cutting design. A larger 14-hp engine for tall transmission for smooth, no-shift operation. 
grass, and tough going. Plus, the same Stack the deck in your favor this summer. 


field-proven features that have given the Call 1-800-503-3373 for more information 


STX38 a reputation for value. on our low-cost STX Lawn Tractor line. 
NOTHING RUNS LIKE A DEERE‘ 
4 *Price in U.S. dollars. Manufacturer's suggested retail price, prices may vary by dealer. 


We're doing our part to ease the laridfîll crisis by dffering mulching attachments for all our do dockage mowers. 
Remember, recycling grass clippings is good for yw lawn and fhe environment. 
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IMEGAPLANES 


Trofficjommed airports оге creating the need for gigantic jet- 
liners. Designs that could be flying within a decade include 


58 


big-bellied jumbo double deckers that соту up їо 800 passen- 


gers, ond o sleek, fuel-efficient, 
ond utterly unconventional 
blended-wing-body megaliner. 


Concepts On THe EDGE 


Sleek new concept cars aren't merely farout speculation. 
Leading edge designs that herald the end of оп era of look- 
alike cars are almost ready to roll on the highway. 


ROBO SURGEONS 
62 
A robot assistant named Robodoc will soon do the drilling in 


hip-replocement surgeries. Sound scary? Not when you com- 
pare the robot’s superhuman precision with the standard tech- 
nique: hammering away ot the bone. 


Sylvia Earle, one of the world's most accomplished marine 
scientists, is battling the biggest of all threats to the oceans: 
ignorance. Her message is that our future depends on the 
health of the waters we are overfishing and polluting. 


THE Spirit Or CYBERFLIGHT 
ZA 


Flight fanatics linked through the Internet have created a 
world where anybody con be Charles Lindbergh. With the 
latest flight simulation software, we ге ћу Lindbergh's historic 
solo trip from New York to Paris. 


Economy CLASS 


SO 


To avoid sticker shock, shoppers can choose among a class 

| of inexpensive small cars that don’t scrimp оп perfor- 
mance. We've assembled five all-new examples: the 

f — Chevrolet Cavalier, the Mazda Protege LX, the Nissan Ser- 
tro GLE, the Pontiac Sunfire SE, and the Toyota Tercel DX. 
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THe SKY ABOVE, 
THE OCEAN BeLow 


r. Robert Liebeck, a co-developer 
D: the Blended Wing Body airlin- 
er shown on our cover this 
month, is acknowledged as one of the 
best ^wing" men in the world. Winner 
of innumerable honors, awards, and 
degrees for his work in the aerospace 
industry, Liebeck keeps an open mind 
to new ideas—no matter where they 
may come from. 
Back in the 1970s, Liebeck was a 
consultant to Dan Gurney's racing 
team on the Indy car circuit. He was 


megaplane onscreen, 


skeptical of an idea Gurney had for an 
airfoil, the so-called “Gurney flap” at 
the trailing edge of the race car. 
Liebeck feared that along with its 
intended benefit—greater downforce 
to increase traction—the flap also 
would produce increased drag. In fact, 
along with an increase in downforce, 
the Gurney flap produced a reduction 
in drag. And when Liebeck ran wind 
tunnel tests, the flap also showed the 
capability to increase lift and decrease 
drag on aircraft. Thus, a design that 
helped produce an Indianapolis 500 
winner in 1975 became the basis of 
the trailing-edge wedge on the wings 
of the McDonnell Douglas MD-11 
when that aircraft debuted in 1990. 
The BWB airliner Liebeck has been 
developing along with his model-rock- 
et launching, radio-controlled glider- 
flying, art- and architecture-trained 
sidekicks, Mark Page and Blaine 
Rawdon, is the stuff of the next centu- 
ry. While this is clearly leading-edge 
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RS dI d 
Wing Man: Dr. Robert Liebeck with the Blended Wing Body 


commercial airliner design, there is 
little technically standing in the way 
of the BWB. Whether it flies or not is 
more a matter of the economics and 
needs of the airlines. And in the 
future, among those needs are bigger, 
more efficient jetliners for longer 
hauls. This month's cover story intro- 
duces you to some of the megaplane 
designs, now on drawing boards, that 
are likely to be coming to an airport 
near you. So don't squander all your 
frequent flier miles yet. 


lso winging it this month, with a 
AM recreation of Charles 
indbergh's white-knuckle trans- 
atlantic solo, is U.S. Air Force vet 
Robin Nelson. A regular contributor to 
PoPULAR SCIENCE, Nelson's usual 
venue is the digital world of comput- 
ers. That should give you an hint of 
the fanciful journey he takes you on. 

Before you start to think 
April is onward and upward 
month, let me tip you off to 
our fascinating profile of 
marine biologist extraordi- 
naire Sylvia Earle, written by 
Senior Editor Dawn Stover. 
Earle, whose motto is *on- 
ward and downward," has 
been to deeper and stranger 
places beneath the ocean's 
surface than most of us even 
imagine exist. She knows 
more about the sea than 
practically anyone alive. 
Earle has one more record- 
breaking dive she hopes to 
add to an already impressive 
list: reaching the deepest 
point in the ocean in a winged 
submersible called Deep 
Flight. She has another quest, as well: 
sharing her incredible knowledge of 
the sea before we do it irreversible 
harm. 

“Queen of the Deep," Earle's story, is 
part of our continuing Ocean Planet 
project in partnership with the Smith- 
sonian Institution. Ford Motor Com- 
pany, the project's National Sponsor, 
recently took Ocean Planet to the car 
show circuit in the form of a most 
amazing vehicle: a new Ford Explorer 
transformed into an 865-gallon salt- 
water aquarium complete with hun- 
dreds of fish. The *Ocean Explorer" 
has already appeared at auto shows 
in Los Angeles and Chicago. Next up: 
Cleveland and New York. You gotta 
see this thing. 
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Mobile Tactical Operations Center as seen 
through simulated night vision equipment. 


Whether you're tracking troop movements with computers or searching a night land- 


To look for a career in the scape wath. ай infrared viewer, you'll find the 
future, you'd better learn to right training for tomorrow in the Army today. 


see in the dark. You'll learn the skills you'll need to keep up with 
the high-tech world now and in the 2lst century. So when it's time to start a career, 


you won't miss an opportunity. Not even in the dark. See your Army Recruiter. 


Or call 1-800-USA-ARMY. ARMY.BE ALLYOU CANBE. 
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TALK BACK 


TITANIC TALK 


fter reading hundreds of accounts 
over the years, I was happy to see 
for the first time an accurate, scientific 
analysis of the Titanic’s wreckage 
[*What Really Sank the Titanic,” Feb.]. 
Leonard Payne 

Dalton, Ga. 


E addition to the brittle steel, a tech- 
nological advance used on the Titanic 
contributed to her loss. Unlike the two 
outboard propellers, which used con- 
ventional steam engines, the ship's 
center propeller, which drove water 
across her rudder, was powered by a 
non-reversing turbine. When the "full 
astern" order was given, the turbine 
was stopped and the ship was slowed 
by the steam engines. This made the 
ship unresponsive to the helm. Had 
her officers had more experience with 
her, they might have avoided the ice- 
berg altogether. 
Dave Swayze 
Mt. Pleasant, Mich. 


he first message warning of ice 

wasn't received from the S. S. Cali- 

fornia at 7:30 p.m., but rather from the 

S. S. Caronia at 9 a.m.. It reported the 

presence of growlers (small icebergs) 
and field ice due west of the Titanic. 

Lt. Col. H. E. McClaren 

U.S. Marines 

CompuServe: 75464,2444 


he parallel you drew between the 
Titanic and Challenger space shut- 
tle disasters ignores one key differ- 
ence: No one knew about brittle frac- 
ture and high-sulfur-content steel in 
1912, whereas the poor cold-weather 
performance of the Challenger's O-ring 
seals had been documented by Morton- 
Thiokol engineers—and those warn- 
ings were ignored. 
Charles J. Carter 
Downers Grove, Ill. 


EV Issues 


t's the Battery, Stupid!" [Feb.] reads 
like it was produced by the Depart- 
ment of Corporate Whining at one of 
the Big Three automakers. None has 
taken the initiative on the critical tech- 
nical issues of preventing air pollution 


and enhancing fuel economy. And 
what progress has been made—and it 
is substantial—was accomplished by 
dragging car makers kicking and 
screaming to the drafting table. The 
electric car is not the only solution to 
reducing pollution, and probably not 
even the best one. But even with its 
limitations, it's already an excellent 
second family car for commuting and 
running errands. 
Paul W. Rosenberger 
Manhattan Beach, Calif. 


Wi: the electric car itself might 
not emit pollutants, its batteries 
aren't pollution-free. Electricity used 
to recharge the batteries could come 
from a fossil-fuel plant. Or, in the case 
of lead-acid and other metal-based 
batteries, pollutants may be created 
when the components are smelted. 
John L. Arnold 
Leesburg, Fla. 


ho says electric vehicles require 
an electrochemical battery any- 
way? Why not electromechanical bat- 
teries, or flywheels? According to 
Richard F. Post at Lawrence Liver- 
more National Laboratory, a graphite- 
composite flywheel can store 5,000 to 
10,000 watts per kilogram; chemical 
batteries hold only 200 to 400. 
Paul Scott 
Oakland, Calif. 


REAL Men Don’t Minp 
Cow Toes 


e: the heated Skyeship gondola 

[What's New, Jan.]: If you can't 
take the cold, stay off the slopes. 

Sean L. Racine 

St. Charles, Mo. 


BIODIVERSITY Or Opinion 


һе World According to Dan Janzen” 

(Dec. '94] falsely implies that а 
dozen carefully selected All-Taxa Bio- 
diversity Inventory (ATBI) sites 
around the globe would capture up to 
half of Earth’s species. Vast numbers 
of species have very narrow geograph- 
ic distribution, and unrelated lineages 
of species occur in diverse patterns; 
therefore hundreds, or perhaps thou- 
sands, of ATBI sites would be needed 
to attain that 50 percent. Contrary to 
the article, also, the ATBI model won't 
necessarily be less costly than the 


Address your letters to Readers Talk Back, PoPuLAR Science, 2 Park Ave., New York, N.Y. 
10016; fax them to 212-481-8062; or send electronic mail to our CompuServe account number, 
75140,1732. The letters may be edited for space and clarity. Due to the volume of mail, we 


regret that we cannot answer unpublished letters. 


Systematic Agenda 2000 model, which 
proposes to survey the entire planet. 
The best taxonomic research compares 
all related species in a group, so work 
done at single sites would lead to unre- 
liable species concepts and duplicate 
names for species that are widespread. 
Eduardo Dominguez 

Universidad de Tucuman 

Tucuman, Argentina 


Quentin Wheeler 
Cornell University 
Ithaca, N.Y. 


Tur NAME GAME 


Y article on the proposed renam- 
ing of chemical elements, which 
mentions that an element can't bear 
the name of a living person (specifical- 
ly, that of scientist Glenn Seaborg), 
could have been titled “Musical Ele- 
ments" [Science & Technology News- 
front, Feb.]. In the proposed plan, the 
name rutherfordium (formerly ele- 
ment 104) is moving to spot 106 (which 
had been seaborgium) and hahnium 
(105) is moving to 108. Element 106 
will, undoubtedly, become seaborgium 
again, because Seaborg is now 82. 
David Szakal 
Dearborn Heights, Mich. 


Correction: The dates on the illustra- 
tion depicting the Titanic's sinking 
[Feb.], should have been April 14 and 15. 


Ask POPULAR SCIENCE 


* How many years will it be before biologists are able 

1o recreate ancient creatures, like their fictional coun- 

terparts did in the movie Jurassic Park? 

З What exactly are heat pumps, and who should buy 
ет? 

* If по one is in charge of the Internet, then how do 

email messages get from one place to another? 

* What's the difference between torque and horse- 

power in a vehicle? 


Poputar SCIENCE will answer your science 
and technology questions in a new section 
to premiere this year. 


Mail questions to: Ask Popular Science 

Popular Science 

2 Park Ave. 

New York, NY 10016 
Email (from any online service) to our 
Internet address: 

AskPopSci2aol.com 
Or fox us ої: (212) 481-8062 
Sorry, but only letters chosen for publication 
can be acknowledged or answered. 


Do you recall your first taste of Jack Daniel's ? Please write and tell us about it. 


OF ALL THE HATS in Jack Daniel’s Hollow, 
this one earns the most respect. ` 


It's our whiskey taster’s hat and only a handful 
wear it. They're the folks who check to see that 
our Tennessee Whiskey is properly mellowed 
and ready for bottling. (We'll run the entire 
batch back through 10 feet of hard Г 
maple charcoal if they say it’s not - 
smooth enough.) If you haven't called 
for Jack Daniel's lately, we hope you 
will soon. Next to the men who 
wear this hat, you're the most 
important whiskey taster of all. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government 


WHAT GOOD ARE 1: 


lesa question that has long 
plagued carmakers everywhere: how 


do you increase horsepower and still 


maintain optimum traction and 


control? A tough question, yes. But one that now 


HAVE SLIPPI 


HOLD YOUR HORSES. THE SUPERIOR 


has a very good Horsepower Comparison TRACTION OF ALL-WHEEL DRIVE. 
answer. The 1995 ШЭН wm SUBARU IMPRELK m What good is horsepower 
Saturn 124 ii р 
Subaru All-Wheel | GEO Prizm 115 MBSE CORSO 
К Toyota Corolla 105 
Drive Impreza. “With 2 2-lter engine option. Source Kelley Blue Book 
135 HORSES MEAN MORE 
POWER TO YOU. 
It's simple. The 
more horses you == 
= p 


harness, the more 
power you get. That's why the new Subaru 
Impreza features an available 135-hp 2.2- 
liter horizontally opposed engine. So you 
can climb quicker. Merge smoother. 4 
Pass faster. And just plain have 
more fun. And for even quicker 
response, the new Impreza offers 
4-speed Electronically Con- 

trolled Automatic Transmission 
(4EAT). So 


whether it’s 


a sudden swerve 


rely on. The 
workhorse 


stamina you need. 


curve, you get the racehorse 
reflexes you H 


With 
Subaru All-Wheel Drive, 
you hold the reins. The Subaru All-Wheel 


Drive system automatically transfers power from 


the wheels that slip to the wheels that grip. 


) HORSES IF THEY _ 
i HOOVES? 


— - car s power — not the other way around. 


= di 
- V | 
== С ALUE THAT MAKES HORSE SENSE 


Outback Wagon 


or buttons to push. In fact, we call it 


the ‘ultimate safety feature,” and it’s 


available on every single 
model we make. So Snowy 


you're in control of your 


Starting as low as $12,850,! the new Impreza 


delivers high performance without the high price. 


with Subaru low 
maintenance built in, your Impreza 
won't cost you much down the road either. So call 
1-800-WANT-AWD for details. Or better yet, 


changing road and weather condi- test-drive the new Impreza today. It's not just 


Constantly monitoring 


tions, All-Wheel Drive delivers the traction and another car. It’ a whole different animal. 
control you need, when you need it. Actually 

helping you avoid accidents. And unlike typical Si J mÓ 

four-wheel drive systems, Subaru All-Wheel Drive BA U WES 
delivers full-time active safety. No levers to throw The Beau уо], ‘All-Wheel Drive: 


MSRP of pras Coupe with AIL Whee Drive and standard LE ler engine Pictured Impreza Outback Wagon with standard lier engine. MSRP is $15,750. Prices do 
inland transportation, taxes, license and title fees. Dealers actual price may vary. Certain items shown are optional equipment available at an additional charge. 


To make hay while the sun shines, the Solar Mower's 
Mulching blade whirls at 3,200 pm—30 percent 
faster than gas-powered mowers. With a day's worth 
of direct sunlight, the solar panels charge ће 12-volt 
DC battery that runs the four-hp-equivalent motor 
Wi 1/2 hours. On cloudy days the mower con 
x. be charged in about three hours with an op- 
tional AC adapter. Price: $895. Solar 
Power International, 2000 N. 
s Woodward Ave., 
= Bloomfield Hills MI 


CAR IN 
A CAGE 


Toyota's Space 
Escargot creates a 
pitching, roller coaster 
effect as the vehicle 
moves forward and 
backward. But don't 
worry, Toyota engh — ^ 

neers haven't taken leave of their senses; at the compo- 
ny's Idea Olympics, fantastic though sometimes 
improbable and impractical results ore given 
free reign in an effort to foster creativity. 


ELECTRIC SCOOTER 


Hondo's experimental Clean Urban Vehicle 3 three- 
wheeled scooter uses electricity for efficient in-town transportation. A lead-acid bat- 
tery pack between the rear wheels provides power to a DC brushless motor, giving 
the CUV 3 a ronge of about 30 miles and a top speed of 30 mph. Regenerative 
broking converts stopping power into electrical energy, and an on-board charger 
brings drained batteries back to life in six to eight hours. 
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Are your pockets always stuffed with business cards at the end of a trip? 
Ponosonic's CF-CR100 NeoFile quickly scans in a card: As many as 500 can 
be stored and retrieved. You can add information to the entries and sort them 
alphabetically or by various fields, like company or phone number. The $400 
device weighs less than а pound and runs on six AM batteries. 


== мы. a 
PROP-FAN eh 
PROPULSION & 
While NASA and U.S. industry have 
shelved their work on fuel-efficient 
prop-fans for aircraft propulsion, 
Russia has persisted with these de- 
vices, which resemble propellers but 
allow jetike speeds. The prop-fan on 
this Progress 0-27 engine has eight 
blades on the front row and six on the 


back row; it's designed for the new 
Antonov An-70T military transport. 


i — 


Chrysler's Town & Country minivan coddles passengers with leather seats and 
panoramic visibility. The new van has 30 percent more glass area than its prede- 
cessor and comes in both standard- and longwheelbase versions. А 166-hp 3.8- 
liter V6 drives the front wheels through a fully adaptive four-speed electronic auto- 
Motive transaxle. Antilock brakes and driver and passenger air bags are standard. 
Price is not yet set. 


INTERACTIVE COMICS /2 


Talk about a story coming to life. With Sega's cartridge-based Electronic 
Comics system you place special comic books, induding X-Men, 
Batman, and Superman on a touch pad; by laying your fingertip on 
any of the 200 touch points per page you can direct the plot. As 
you read the story, you punch out the bad guys, enter secret 
codes, and make decisions by pressing on the active page. 
Price for the touch pad including two comics is $50. 
Additional cartridges and comics cost $20 each. 


Built to handle radioactive waste, this unusually pliant artificial hand ww: 
could also prove useful os a prosthetic device or assemblyine robot. ч 
Developed at the Pacific Northwest Laboratory in Richland, Wash., the 
hand hos supple fingers that enable it to grasp objects of any shape. The 
operator controls gripping strength by varying the pressure in the hand's fluit 
filled fingers: firm for operating a power tool, gentle for picking up on egg. 


ONSCREEN GUIDE 


VideoGuide combines onscreen seven days of program listings with 24 
hours of news, weather, and sports updates by wireless transmission. 
Taping future shows is a one-button operation, and most-watched channels 
are automatically moved to the top of the listing. Available nationally later this 
year, the set-top receiver and remote cost less than $100; the basic program guide 
costs $5 o month. News, weather, and sports cost $2 to $3 extra. 
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Stainless-steel Miracle Point needle-nose ond bent+ip pliers (shown) have 
a center groove cut perpendicularly through their serrated gripping tips. The groove 
is designed to токе it easier to grab and maneuver wires, important for such fine 
work as electronics or jewelry repair. The price is $15 for one, $25 for both types. 
Miracle Point, Box 71, Crystal Lake IL 60039. 


TALKING BACK 


With Motorola's Tango two-way alphanumeric pager you can respond immediately 
to pager messages, without a phone. The pager uses a builtin radio transmitter to 
wirelessly return a variety of preprogrammed responses or a message selected 
from а customized menu sent by your service provider. You could, for example, 
program your pager to respond “buy,” “sell,” or “hold” when your broker sends 
a stock quote. Service is expected soon; pricing will be up to the service provider. 


Casio’s Infraceptor watch func- 
tions as a game machine, a f 
phone book, on infrared message 
sender, and a stopwatch. Its IR 
beam lets you play а “dungeons 
and demons” adventure against oth- 
er Infraceptor users. You prepare the 
phone book information—for as 
Many as ten people—or canned 
questions and replies for the mes- 
soge-sending function on a JD-6000 
Digital Diary before storing it in the 
wath Pic $100. NEXT-GENERATION PICKUP 
What will Ford's next-generation F Series pickup truck due this summer look like? 
The manufacturer's Triton concept pickup indicates the main features. The promi- 
nent fenders, longer wheelbase, and 4.64iter, overhead-cam V8 add to a "big 
truck" image ond improve stability and troiler-towing capacity. The new pickup 
also gets dual air bags as standard equipment. 


After crunching numbers all day, you 
may be ready for some Pow! Zam! 
or Bang! Comic Creator lets you 
fashion your own comics with vivid, 
exotic backgrounds. The CD-ROM con- 
tains 100 backdrops, eight villains 
and fen heroes predrawn in multiple 
poses, and 300 other characters. You 
create the action and add dialogue. 
The CD-ROM for Windows PCs or 
Macs costs $35. Putnam New 

Media, 11490 Commerce Park Dr., 
Ste. 130, Reston VA 22091. 
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Catch The Best Hour of Science and Technology on Television. 


INVENTION 


Don't Miss These Special 
Moments on Upcoming 
Episodes of Invention 
and NextStep 


March 29 From passport 
photos to police crime scenes, 
Edwin Land's invention of 
instant photography has become 
an integral part of our lives. 


April 5 Master glassblower 


- Dale Chihuly takes the 5,000- 


year-old craft to extraordinary 
new dimensions, turning sand 
and air into art. 


April 12 What can spiders 
teach weapons designers? How 
about sticky nets that 
immobilize troops! See the 
future of the defense industry 
With non-lethal weapons. 


à April 19 Computer 


| А 
simulation now allows for the 


development, deployment 
and testing of new armament 
without ever building them. 


April 26 Virtual reality 
advances take cops and robbers 
out of the arcades. Now police 
can train for high-speed chases 
without deadly consequences. 


EXPLORE YOUR WORLD” 


Wednesdays 9-10PM ET/PT 


Hop on. Crack the throttle. And send your pulse racing. With the raw, uncut exhilaration of BMW motorcycles. From the rugg: 


unheard of $7790; including all the open-road freedom your little heart can stand — free of charge. Which gives you something 


Raise your pulse. Call 800-345-4BMW for your nearest authorized BMW motorcycle dealer. Then ask for ful detals about our 3-year, unlimited mileage, limited warranty; 24-hour roadside aid t and riding schools included with purchase of € 
Find out how excting BMW can be win francng options trough BMW Fnancal Services. And check out our АА ine of high performance rdg accessories. © 1995 BMW of North America, Inc. The BMW logo and trademark are regit 
benefits underwritten by Minnehoma Insurance Company, Tulsa, Oklahoma, under policy # GAL-672-825-1200. Refer to your Membership Benefit Guide for a schedule of benefits, terms and conditions as these may vary to conform to state | 


N BOOSTS 


rth-moving enduros and revolutionary, new R-series boxers to the streamlined K-bikes- starting at an almost 
lly get pumped up about. A test ride at your local BMW dealer. Call 800-345-4BMW. FOR THE WORLD AHEAD. 


With CompuPhone 2000, your hands never leave the keyboard to answer the 
phone. The keyboard with integrated phone features volume control, flash, redial, 


and mute. Software provides automatic dialing from a database and logs incoming 
‘and outgoing calls. A headset completes the system. Price: $140. Integrated 
fechnology USA, 545 Cedar Lane, Teaneck NJ 07666. 


Europe's Future Large Aircraft is a 110-ton military airlifter being developed by 

Airbus that is designed to replace the veteran Lockheed С-130 Hercules. Able to 
carry larger vehicles than the C-130 can accommodate, it will also be foster and 
have a greater range but will cost considerably more. 
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Casio's FV-600 ten-inch monitor doubles as a 100-inch projection system. The 13- 
pound unit features builtin speakers and audio, video, and earphone jacks. The 
system requires remarkably little space in projection mode: Its 60-inch screen can 
be placed as dose os 2'/2 feet in front of the projector. Price: $1,950. 


COMING COMPACT 


First came Chrysler Cirrus; then come Dodge Stratus; now there's Plymouth 
Breeze, the third entry in Chrysler's lineup of four-door compact sedans. The 
Breeze show car includes a retractable hardtop and unique styling for the front 
end. The production version debuts in mid-summer. 


ul 


RIDING ON WATER 


Fon-esistance bike trainers give riders a "true-to-the-rood" sensation, 
and a lot of noise. The resistance blades on the Cycle Ops’ fluid trainer 
churn through a liquid in an enclosed capsule. Because there is no air dis- 
turbance, noise is virtually eliminated. Price: $200. Cycle Ops, 71 West 
11th St., New York NY 10011. 


Any computer information service that 


has a place for everything from dinosaurs to technophiles 


certainly has a place for you. 


At CompuServe, we know that one of the 


most important things you’re looking for in 
a computer information service is not more of the same, 
but more of the different. So we offer the benefits of 
nearly 2,000 different places to go, and over two and a 


half million members worldwide. 


£i 


prehistoric dinosaurs to modern technology. Or get 


In our special-interest forums, you can 


talk to people involved in everything from 


hardware and software support including downloadable 
freeware and shareware, technical support reps, and 
other users of your equipment to chat with. For reference, 
we have the Academic American Encyclopedia, business and 
magazine databases, and more. We also offer games, 


the Electronic Mall', and other special features to make 


life more interesting, easier, and a lot more fun. 
йй And CompuServe is just $9.95 a month for 
unlimited connect time — day or night — to a 
full package with more than 100 popular services. News, 
stock quotes, travel arrangements, movie and restaurant 
reviews, and 90 e-mail messages a month are just some of 
what's available. Along with many other services for a 
nominal additional charge. 
So give us a try. To get your free mem- 
7] bership kit, just see your computer dealer, ог 
call 1 800 487-8942 (614 529-1349 for international 
inquiries). We'll have a whole bunch of special places 
waiting. Just for you. 


© CompuServe 


The information service you won’t outgrow. 


[ Mí im im 


“4x4 of th 


Petersen's 4-Wheel & Off Road 
"Ax4 of the Year" 1994, 1995. 


When the new Dodge Ram Club Cab 
4x4 was named “4x4 of the Year" for 1995, 
we felt doubly honored. Just last year 
Ram 4x4 regular cab received the same 
honor. This marks the first time ever the 
same truck has won two years in a row. 


Of the '95 Ram, Petersens Four Wheel e? 
Off Road said, "This just may be the best 
full size pickup ever made." They noted 
that it was "...as comfy as your living 
room..."And marveled at how "Dodge 
Ram sneaks through trails...and glides 
over paved byways with aplomb...” 

Rams aptitude both on and off road can 
be attributed to an ingenious quadra-link 


e Year(s)” 


front suspension. Its four link design and available four-wheel anti-lock brakes, 
results in a smooth ride on the highway, plus the convenience of Ram-Trac shift-on- 
while a live solid axle provides Dodge the-fly four-wheel drive. So it's easy to see 
Ram 4x4 with exceptional off-road how this 4x4 made it to the top. 
ground clearance. Not that the top is a lonely place. After all, 

Ram has the muscle of our Magnum there are now two Ram models occupying 
engine series, overall the most powerful that lofty terrain. 
line of truck engines on the planet. It has 

^ а А ALWAYS WEAR YOUR SEAT BELT FOR A FULLY EFFECTIVE AIRBAG. 

the safety of a standard driver's airbag For still more information, call 1-800-4-A-DODGE. TREAD LIGHTLY!” 


ine N THE SW W 1700 


America's Truck Stop gm ew Dodge 


AND 
POWERFUL 
Hondo's new outboard motor adds 
greater power to the other virtues of 
four-stroke engines. Its overhead-cam 
four-cylinder 12-valve engine dis- 
places 97 cubic inches. Dual intake 
valves for each cylinder yield a 90-hp 
power rating. The engine burns 
straight gos, rather than the gas ond 
oil mixtures that power two-stroke 
outboards. The result is cleaner, less 
polluting combustion and increased 
fuel efficiency. Price is not yet set. 
Honda Marine, 4475 River Green 
Pkwy., Duluth GA 30136. 


SMART DETECTOR 


Cobra’s RDL-712SW radar and laser detector does more than alert drivers to the 
presence of speed-monitoring devices. It also displays “emergency vehicle” or 
“road work” when it picks up a signal from an ambulance or road cone equipped 
with Cobra’s STX-1000 safety alert transmitter. Price of the detector: $200. 
Cobra Electronics Corp., 6500 W. Cortland St., Chicago, IL 60635. 
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Worn below the wrist at an acupressure point, ReliefBand trans- 
mits mild, controllable electrical impulses through the skin. This blocks nerve signals from the brain to the stomach that would 
otherwise couse nausea and vomiting. It has been proven effective in a variety of clinical trials. The battery-operated device, 
made Бу Maven Labs of Citrus Heights, Calif., is available in the U.S. only Бу prescription. 


PEN-SIZE PAGER 


Looking more like a fat highlighter than a pager, Motorola’s Gold Line 
Professional Pager is the most inconspicuous pager yet. Its backlit LCD displays 
12 numbers at a time. The unit retains messages in memory even when you 
change its single ААА battery. Price: $229. 


ECONOMY COUPE 
The Pontiac Sunfire coupe includes standard antilock brakes and dual air bags in 

its $11,225 sticker price. The SE coupe gets a 120-hp 2.24iter engine. Later this 
year, convertible and sporty GT versions will arrive, along with a 150-hp Quad 4 

engine with balance shaft and a four-speed automatic transmission that includes 

‘traction control. 


For your house. And your home. 


Today's compact fluorescent light bulbs 


use 75% less energy than incandescents. 
They last up to ten times longer. And they 
save homeowners money. 

But they also offer a brighter future for 
the earth. By using less energy, compact 
fluorescents enable utilities to build fewer 


power plants and reduce fuel consumption 


and emissions at existing plants. 

The Natural Resources Defense Council 
has worked for years to promote energy 
efficiency. And we agree with America’s 
electric utilities on at least one thing. 
Efficient technologies help save energy, 


money and the planet we call home. 


WN America’s 
BG uoo Electric Utilities 


For more information, call 1-800-438-8334. 
NRDC is a national, non-profit environmental organization which 
has worked for years to promote energy efficiency. NRDC receives 

no donations from America’s electric utilities. 


Hate to put your skis away when the 
snow melts? Try motorized skiing. 
Devised for the Toyota Idea Olympics 
(see “Car in а Cage”), the skis are 
controlled to simulate downhill skiing. 
Crouch forward and you'll speed up; 
lean back and the brake engages. 
Steering continues the simulation: 
Lean into a turn and you head in that 
direction. A 50cc two-cycle engine 
powers the skis to 30 mph. 


Sandia Imaging Systems 
3208 Commander Drive 
Carrollton, TX 75006 USA 
(214) 407-6080 phone 
(214) 407-9085 fax — 


The gray smear on the lower half of 
this prototype identification card 

is a dataglyph, a high-density, low- 
cost datoencoding medium. A cord 
like the one shown could hold ap- 
proximately 1,600 characters on 
one side, compared to 80 for a mag- 
netic strip. In addition to vital statis- 
tics, the dataglyph could contain a 
fulkcolor image. Sandia Imaging 
Systems, 3208 Commander Dr., 
Carrollton TX 75006. 


22 • POPULAR SCIENCE APRIL 1995 


The specs are big for the Mega Track, a luxury sports sedan by the French company Axiam: It’s 16.6 feet long, 7.3 feet wide, and 
weighs two tons. А 395-hp Mercedes-Benz V12 engine drives all four wheels. Twenty-inch wheels provide an 8.6-inch ground dear- 
once, which the variable height suspension can increase to 12.6 inches. Just about everything imaginable comes standard, most no- 
tobly a $7,250 multimedia entertainment and information center with o satellite navigation system. Price: $380,000. 


| 
COOKING INSTRUCTOR 


Six of Sharp's microwave ovens now feature an Interactive 
Cooking System that puts cooking instructions at your fingertips. 
A vertically scrolling seven-digit display gives you instructions 
ranging from how much water you need to cook string beans to 
when the ground beef is defrosted. It even tells you how to set 
the clock. Prices range from $270 to $350. 


Apple's original trio of 
Power Macintosh mod- 
els—the 6100, 
7100, and 8100— 
enters its second year 
with faster processors, 
bigger hard disks, and 
lower prices. The new 
Power Mac 6100/66 
(shown) sports a 
66MHz PowerPC chip 
and a 350MB hard disk 
for about $1,800, with- 
out а monitor. It’s about $200 
more with a CD-ROM drive. 


A FIVE-PART TELEVISION MINI-SERIES 


Immerse 
Yourself 


In conjunction with 
The Smithsonian Institution exhibition, 
The Discovery Channel presents television's 
most comprehensive view 
of the world’s greatest resource: 


our oceans. 


ОСЕТИЯ 
oe үс 


Hosted by marine scientist, Dr. Roger Payne 


PREMI SUNDAY, APRIL Ыз -11 PM ET/PT 
wc л 4 » D b » 


Using ejection seat technology 
similar to that found in jet 
fighters, Russia's Zvezda has 
developed ће SKS-94 ultra- 
light emergency escape seat 
for high-performance aerobatic [J 
airplanes. The oversize head- 
rest contains о rocket that 
shatters the cockpit canopy, pulls the 
pilot clear of the aircraft with a special 
harness, and deploys the parachute. 


petroleum gas, a mixture of propane and similar hydrocarbons. 


COMMUNICATOR 


Slimmer and lighter than other PDAs employing Magic Cap software—such as 
Motorola's Envoy and Sony's Magic Link—Panasonic’s Personal Intelligent 
Communicator features a builtin landline modem and two megobytes of RAM for 
applications. Four AA batteries power the 1.1-pound unit for eight to ten hours. 
Available in late spring, the units pricing is not yet set. 
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Open wide! That's the philosophy behind Renault’s Ludo concept commuter car. Ludo's most prominent features ore two 
doors on the passenger side that open from the middle with no support pillar between them. This allows loading bicycles, 
surfboards, and other bulky objects easily over fold-down seats. Ludo is powered by o 1.154iter engine ond runs on liquid 


BIG COLOR 


Canon's Innova Book 20015 is the first notebook computer to sport the latest in 

color screen technology—a 11.3-inch duakscan passive-matrix color 
display. The 6.6-pound portable features o 486DX4/75Mhz pro- 
cessor, eight megabytes of RAM, and a type III PC Card slot. 
Price: approximately $3,000. 


| STARTER 
TURBINE 


| Initial costs are low with the $550 Air 
303 wind turbine, which con be 
mounted on a rooftop. A soft boot be- 
tween the turbine and mount damp- 
ens noise and vibrations. The turbine 
generates 300 watts of electric power 
at a wind speed of 28 mph; carbon- 
reinforced composite blades twist and 
stall as full output is reached. 
Southwest Windpower, 1855 W. 
Kaibab Lone, Flagstaff AZ 86001 


Designed to test stealth technology, the Kentron Flowchart 2 unmanned air vehicle 
should be flying within two years. South Aftico-based Kentron plans to use the 
craft's stealth features in future reconnaissance drones and missiles. 


VIDEO BOX 

Sharp's QT-V1 is the first portable stereo system to play video CDs. At 14 pounds, 
it’s easy to carry to your next Karaoke party. The system also plays AM, FM, audio 
CDs, ond cassettes. The ОТАТ is available only in Japan; there оге no plans to sell 


the unit here. Price: approximately $5,800. 


FULL-SPECTRUM NOTEBOOK 


The first active-motrix color screen that can display 1.7 million colors graces the 
latest addition to Dolch’s portable computer line. Most color notebooks can display 
16 colors, with only a few supporting 256. What will you pay for о top-of-thetine 
display and multimedia system? About $5,900. Dolch Computer Systems, 372 
Turquoise St., Milpitas CA 95035. 


The SEAL Mark V special operations craft gives the Navy a potent weapon for moving troops to and from coastal areas and for 
fighting drug smugglers. Twin 2,285-hp engines give the 82-footong craft speeds of more than 50 knots; it uses waterjets 
rather than propellers for flexibility in shallow water. A C-5 aircraft can quickly transport the Mark V to о hot spot anywhere in 


the world. Two Mark Vs should be ready in 1995. 


LIGHT ARMS 


Fired at the cockpit of a jet fighter, 
this low-power laser temporarily 
blinds the pilot so he can't see his tar- 
get. The “dazzle” laser also foils 
video cameras, nightvision devices, 
and sensors. It is one of several so- 
called nonlethal defense technologies 
under development at Los Alamos 
National Laboratory in New Mexico. 
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BEFORE YOU MOW, PLOW AND TILL, 


WE SUGGEST YOU PLAY, 
REWIND AND PAUSE. 


FREE Toro Wheel Horse’ tractor video. 
To receive yours, call 1-800-348-2424. 


This new video will help you choose the Toro Wheel Horse tractor that’s right for you. 
It explains, in-depth, the features of every model from the compact and affordable 
Rear Engine Riding Mower to the top-of-the-line 520-H Lawn & Garden Tractor. 
Plus, you'll learn about the variety of cutting deck sizes and attachments that are 
available. Which means now you can find the Toro Wheel Horse tractor that’s 


perfect for your yard, not to mention your budget, from 
19) Wheel Horse, 
кт 


When you want it done right, 


the comfort of your own home. Call for yours today. 


SCIENCE 
TECHNOLOGY 


STOVER 


CUTTING CORNERS 


Japanese contractor has devel- 
oped a tunnel-boring machine 


that digs its own vertical access 
shaft, then rotates 90 degrees to dig a 
horizontal tunnel. The cornering con- 
traption reduces construction time 
and cost. 

The machine bores the vertical 
shaft with a large cutting head that is 
protected by a shield—a cylindrical 
steel tube that prevents soil from col- 
lapsing into the shaft as it is being ex- 
cavated. When the cutting head reach- 
es the depth at which the horizontal 
tunnel is to be dug, its outer ring is cut 
loose and abandoned. The center sec- 
tion of the cutting head, and an inner 
shield protecting it, then retract into a 
spherical housing. This housing pivots 
to launch the inner cutting head on its 
horizontal path. The same technique 


INNER SHIELD 


INNER CUTTING HEAD 


This machine bores a vertical shaft with its outer cutting head. The inner 


head then retracts into a spherical housing that 90 de- 
Pre ik, Au e isha rad cae 


Microscopic 
Mh Té ed i diim d 
became fossilized as amber. In a process 
dubbed "ambalming," the golden substance 
mummified the ancient life forms so well 
that it preserved fragments of their DNA. 
Genetic researchers in the United States, 
Europe, and Japan are now extracting 
some of this DNA from amber. By cloning 


Fiere atone raed 
nosaurs. But these researchers are playing 
with prehistoric fire, according to some of 
their fellow scientists. 

with fossil DNA at the American Museum of 
Natural History in New York, fears that an- 
cient bacteria and viruses might have the po- 
tential to infect modern life forms. He says 
no precautions are being taken to screen out 
species that could couse diseases. 

Other DNA researchers are less concerned. 
“One has to be careful,” says Raoul J. Cano 
of California Polytechnic University, “but it’s 
not reasonable to expect a killing microbe 
to come out of amber.”—Roy Nelson 


can be used to put a 90-degree turn in 
a horizontal tunnel. 

One drawback to the new technolo- 
gy is that the second tunnel has a 
smaller diameter 
than the first—ap- 
proximately three 
feet smaller for an 
18-foot-diameter 
main tunnel and 15 
feet smaller for a 45- 
foot-diameter main 
shaft. In most cases, 
this means the first 
tunnel will be larger 
than necessary. But 
having a tunneling 
machine dig its own 
access shaft or make 
a sharp horizontal 
turn can reduce a 
project's cost by as 
much as 15 percent, 
according to Taisei, 
the Tokyo-based con- 
struction company 
that developed the 
machine with help 
from heavy-equip- 
ment maker Ishika- 
wajima-Harima 
Heavy Industries. 

Taisei is using the 
machine to construct 
sewers in Tokyo. 
—Dennis Normile 
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NATURE 
Jurassic PARK 


A=: ranger hiking in an isolat- 
ed Australian gorge a few 
months ago discovered a cluster 
of pine trees that resemble ancient 
conifers thought to be extinct millions 
of years ago. Carrick Chambers, the 
director of Sydney’s Royal Botanic 
Gardens, says finding the trees was 
like “finding a small dinosaur still 
alive on Earth.” 

The ranger spotted the grove of 42 
pines on the floor of a 1,800-foot-deep 
gorge in a remote section of the Wolle- 
mi National Park, a protected rain 
forest about 125 miles west of Sydney. 
The trees range from mere seedlings 
to 130-foot-tall behemoths measuring 
ten feet wide at the base. 

Dubbed Wollemi pine and classified 
as a new genus, the trees closely re- 
semble fossil specimens from the Cre- 
taceous era, when dinosaurs roamed 
Earth. They have simple, V-shaped 
branches; dense, waxy foliage; and 
knobby bark that "looks like bubbly 
chocolate," says Ken Hill, a botanist 
at the Sydney gardens. 

A unique micro-climate at the bot- 
tom of the gorge kept the trees alive. 
Hill describes it as a sheltered, damp 
environment laced with creeks and 
rivulets. “Bush fires never touched the 
trees because the walls of the gorge 
are so steep," he says.—Sandy Fritz 


Australia’s living fossil: the fern-like foliage of a 
young Wollemi pine (top) and the unique bark of 
a mature specimen. 
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AGRICULTURE 
Greasy BEES 


jarmers depend on bees to pollinate 
crops, but widespread mite infes- 
tations have wiped out thousands 
of hives over the past decade. The 
most lethal mites live inside the tra- 
cheal tubes of bees. Since these tra- 
cheal mites were discovered, beekeep- 


ers have lost an estimated $167 mil- 
lion, and some agricultural areas 
ü have suffered from bee shortages. 
# Scientists don't know exactly how 
3 the mites kill bees. But that may no 
ë longer matter, because researchers at 
Ohio State University have found a 
powerful weapon against the tiny 
invaders: Crisco shortening. 
Entomologists Brian 
Smith and Diana Sam- 
mataro form the Crisco 
into hamburger-size 
patties laced with 
sugar to attract 
bees. The shorten- 
ing coats the bees 
with a thin film of 
vegetable oil. It 
isn’t clear how 
the oil works, but 
one theory is that 
the oil makes it 
difficult for mites 
to move from host to 
host. “Or maybe it’s 
just toxic,” says Sam- 
mataro. In an eight- 
month test, the greasy 
treatment reduced mite in- 
festation rates by two-thirds. 
Shortening is a benign substitute 
for pesticides, and it’s cheap. Califor- 
nia beekeepers had previously used 
shortening patties spiked with antibi- 
otics to battle a bacterial disease and 
had noticed that the treatment killed 
mites too, When the Ohio State re- 
searchers eliminated the antibiotics, 
they found that the patties still killed 
the mites.—Douglas C. McInnis 


trouble that is much easier to 


E ; behave like lab experiments. 
MUTAGENIC OIL < spot thon most genetic muto- : Тһе researchers cannot tell 
t tions. Klekowski and his cot — : whether the oil has affected 
fter oil spills, scientists — : league, marine scientist 1 the red mangroves in other, 
[ester wt 1 Corredor of the University i less conspicuous ways, or has 
and survey the habitat їо : Puerto Rico, counted white ` : harmed other species in the 
study the toxicity of petroleum. : cigars among the mangroves _ area. It is possible that the 
At two bays in Puerto Rico that : as they trolled past them ina £ mutation in the mangrove 
were fouled 20 and 30 years : small boat. They also dug core : cigars is simply a fluke of pol- 
ago, however, Edward i samples to measure the lution, an isolated event rather 
Klekowski, a biologist from ће : petroleum still lingering in the £ thon о trend, Klekowski says. 
University of Massachusetts at : sediment, and they plotted a · Не now hopes to hunt for 
Amherst, looked for something : close correlation between the — : white cigars in Trinidad at 
new: genetic damage. He £ amount of oil and the number · some of the oldest spill sites 
found it in red mangroves. i of mutations. 1 in the Caribbean. But if he 
These mangroves reproduce : Laboratory tests have already = hasn't proven much yet, he 
when their seedlings, which : found hydrocarbons : has raised a haunting ques- 
look like long green to be hi i tion: Do oil spills remain long 
cigars, fall into the water and : Klekowski says, but he and : after the black tides wash 
float to new homes. Because : Corredor were “surprised” to : away, fouling the genes of 
defective seedlings lack chloro- : find defects in the wild. Com- — : plants and wildlife in the 


phyll, they are white, a sign of | 


1 area? — Will Nixon 


BUYING A MORE EXPENSIVE 
PAINT WON'T BUY YOU 
A BETTER PAINT. 


SEVEN STAR 
YEARS oF DURABILITY 


ins. 


{208 coat coverage « for walls and 
Main resistant + scrubbabi 
*non-yellowing + col 


Scrubbable 
is —. SSS 
УА White White 


PIS A Gallon 11 A Gallon 


Quality is important to you. And to us. 
Which is why at Ace, we make our own paint. 
Ace 7-Star gives you one-coat coverage, durability, and 
your complete satisfaction is always guaranteed. 
All for a lot less than the other leading brands. 
Which is perhaps why a leading consumer rating magazine 
named Ace Paint one of the best you can buy. 


Paints, Stains, Varnishes and More 


Available at participating Ace Hardware stores while supplies last. Prices shown are those 
Suggested by Ace Hardware Corporation, Oak Brook, IL and may vary at independent Ace retailers. 
Prices may be higher in Alaska and Hawaii- 
©1995 Ace Hardware Corporation 


INTRODUCING THE 
ALL-NEW 
WRANGLER AQUATRED. 


AT LAST, AN AQUATRED® FOR PICKUPS, VANS 
AND SPORT UTILITY VEHICLES. 

It has dual AquaChannel" grooves to sweep water away. 
Along with the off-road capabilities of a Goodyear Wrangler. 
Making Wrangler Aquatred? as versatile as your vehicle. 
THE OUTSTANDING WET TRACTION OF A 
GOODYEAR AQUATRED. 

On the open road in rain, dual 


AquaChannels help deliver a superb 


wet weather grip. The kind you'd 


Aquatred. 
i i Two deep-groove 
expect from a tire with the Goodyear hase 
water away for superb 
Aquatred name on its sidewall. wet traction. 


THE SHEER, RUGGED TOUGHNESS OF A 
GOODYEAR WRANGLER RADIAL. 


Off-road, the rugged tread keeps you moving through 
tough terrain. While back on the road, special computer- 


designed tread blocks reduce noise for a quiet ride home. 


50,000-MILE LIMITED TREADLIFE WARRANTY. 


50 | Tm) New Wrangler Aquatred has a 


treadlife compound that is so durable we're able to back 

it up with a 50,000-mile warranty. At long last, the all-new 
Wrangler Aquatred. 

| GOODfYEAR | Only from Goodyear. 

THE BEST TIRES IN THE WORLD 

HAVE GOODYEAR WRITTEN ALL OVER THEM. 


*Limited warranty. P-metric sizes only. See dealer for details. 


MARTY BRAUN. 


SCIENCES 


TECHNOLOGY! 


health effects. While the ju- 
ry is still out on this ques- 
tion, the SRI scientists are 
exploring the feasibility of 
creating protective clothing 
that would shield utility- 
line repairmen, electri- 
cians, and other workers 
from magnetic fields. 

"There are two methods 
of shielding," explains pro- 
ject manager Rich Lordan 
of the Electric Power Re- 
search Institute, which is 
sponsoring the SRI study. 
"The first is to use conduc- 
tive materials such as alu- 
minum and copper.” Al- 
though metal shielding 
works well for computers, it 
is too bulky and inflexible 
to be used for gloves, 
masks, aprons, and other 
protective clothing. 

The second shielding 
method uses materials 
that become magnetized in 


MAGNETIC CLOTHES 


an clothing with built-in shielding 

protect workers from magnetic 

fields? That’s the question re- 
searchers at SRI International of Men- 
lo Park, Calif., hope to answer. 

Some epidemiologic studies have re- 
ported that the magnetic fields around 
power lines and electrical appliances 
can slightly increase the risk of con- 
tracting some forms of cancer. Other 


the presence of magnetic fields and 
then repel these fields. The SRI re- 
searchers are investigating the possi- 
bility of embedding tiny magnetic par- 
ticles in a rubbery material that 
would be flexible enough to be made 
into clothing. “We can get flexibility, 
and we can get shielding, but we're 
not sure whether we can combine the 
two,” says Lordan. 

The researchers are also working 
on experimental coatings containing 
magnetic particles, which could be 
painted on utility equipment to sup- 


studies, however, have not detected press magnetic fields. 
can’t afford to build a complete — tion and board the bus at the 
underground system,” says vehicle’s level. A simple lift in- 
Jaime Lerner, former mayor of stalled at each tube station pro- 
SURFACE SUBWAY Curitiba ond the chief architect vides easy access for handi- 
of its transportation system. capped persons. 
he 1.6 million residents of Тһе bus system can ferry About half of Curitibo's inhab- 
Ts Brazil, couldn't of 23,000 passengers per hour, — itonts ride the surface subway 
ford to build a subway sys- running at an average speed of daily. Residents of the city are 
tem for their city, but they 20 kilometers per hour. To equally enthusiastic about oth- 
wanted to minimize smog and achieve this performance, com- er environmental initiatives, 
traffic jams. The solution: an in- parable to some subway sys- such as a program that gives 
Novative bus system that could tems, Curitiba uses special vehi sock peo fons aa ыб 
help solve mass-transit prob- des and boarding stations, as exchange for their recyclable 
lems in other large cities. well as exclusive traffic lanes. garbage. But it is the bus sys- 
The two-year-old bus system, Passengers ride on biarticu- tem that has attracted the 
nicknamed “the surface sub- lated buses, which have three most attention from city plan- 
way,” соп carry as many pas- linked coach sections. Made by ners in developing and devel- 
sengers as a conventional sub- Volvo of Brazil, each bus can oped countries alike. "I haven't 
way, and just as quickly. But it соту as many as 270 passem- — seen anything similar in other 
costs only $1.3 million per kilo- gers. A tubeshaped boarding cities,” says Michael Cohen, 
meter to install, about 1/80th station speeds up passenger chief of the Urban Develop- 
os much as a subway. “Nowo loading and unloading. Passen- — ment Division at the World 


days, even the rich countries 


gers pay their fare in ће sto- 


Bank.—Nira В. Worcman 
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PRODUCTIVITY Counts 


etrofitting buildings can save 
В: money on their ener- 

gy bills. But retrofits may save 
much larger sums by increasing work- 
er productivity, according to a report 
from the Rocky Mountain Institute. 
Its authors figure that the average 
business spends 72 times more on its 
workers than on energy, so even a one 
percent increase in productivity can 
save as much in wages as a company 
spends on its entire energy bill. 

In one case, a $300,000 project to 
retrofit a post office with glare-free 
lighting and other amenities not only 
lowered energy costs by more than 
$50,000 a year, but also reduced sort- 
ing errors and boosted productivity by 
six percent—gains worth more than 
$400,000 a year. 


Las Он A Снр 


he chemistry laboratory of the fu- 
T fits on a microchip the size of 

a postage stamp. With this lilli- 
putian lab, scientists at Oak Ridge Na- 
tional Laboratory can quickly analyze 
chemicals in a single drop of liquid. 

Miniaturized instruments and 
beakers are micromachined into the 
surface of the chip’s glass plate. Chem- 
ical reactions take place in a network 
of channels etched into the glass. 

The lab on a chip could be used for 
environmental monitoring, diagnos- 
ing diseases, or tracking chemicals in 
a factory. “The performance of the 
miniaturized instruments is equiva- 
lent to or better than the conventional 
laboratory versions,” says J. Michael 
Ramsey, one of the developers. 

The microchip is cheaper than larg- 
er labs and requires fewer chemicals, 
so it helps reduce waste and protect 
workers from unnecessary exposure 
to hazardous substances. 


This holds miniature versions of 
barred ant peg rrr 


If your doctor says you've got symptomatic benign prostate 
enlargement, help can be in the palm of your hand. 


Many men mistakenly believe that an enlarged prostate is treated the same way for 
all men. But today there are more options than ever. By speaking frankly about your 
symptoms, you and your doctor can decide what is appropriate for you. 


Symptomatic BPH can be treated 
in several ways. In addition to surgery 
and monitoring the condition with 
regular checkups, now your doctor has 
oral prescription medicines. One oral 
medicine is PROSCAR, the only 
medicine for the treatment of 
symptomatic BPH that can shrink 

the prostate. 


PROSCAR works by blocking a hormone 
that can cause the prostate to enlarge. But it is important to know: PROSCAR doesn't 
work for everyone. Although the prostate may shrink, there may not bean 
improvement in urinary symptoms. However, in clinical Г = 


Is this you? Yes 


Do you get up more than once or twice a night to urinate? O 
Do you often have sudden, uncontrollable urges to urinate? O 
Do you have a hesitant or slow urine stream? oO 
Do you have a frequent need to urinate? о oO 


If you answered yes to even one question, tell your doctor. Your symp- 
toms may be caused by a condition called benign prostate enlargement 
(BPH). But remember, only a doctor can evaluate your symptoms and 
their possible causes. While BPH is not cancer and does not lead to 
cancer, the two conditions can exist at the same time. 


studies with PROSCAR, some men have seen an improvement | The prostate 
in their urinary symptoms after 2 weeks. Others have found | veda id 
that PROSCAR took up to several months to help them. the tube that 


carries urine from 
the bladder. As the 
prostate enlarges, 
it can squeeze the 
urethra and cause 
urinary problems. 


Because all men are different, you and your doctor will need 
to determine how PROSCAR is working for you. 


Today you don’t have to live with the discomfort of 
symptomatic BPH. Ask your family doctor or a urologist if | 
PROSCAR is right for you. For free information that will 

help you discuss your symptoms with your doctor, call 1-800-770-6146. 


For the treatment of symptomatic BPH 


PRUSLAR Dv 


(FINASTERIDE) 
The only medicine that can shrink the prostate. а 


All rigt 
e MERCK Please see the patient information on the next page. JAPOATR(302)-MKP40 


6146 


PATIENT Re чады ыны ABOUT 
PROSCAR? (Prahs-car) 

Generic name: арасат (fin-AS-tur-eyed) 
PROSCAR is for the treatment of 
symptomatic benign prostatic hyperplasia 
and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical condition called benign prostatic 
hyperplasia or BPH. This occurs only in men, 


Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, read 
the leaflet each time you renew your prescrip- 
tion, just in case anything has changed. 
Remember, this leaflet does not take the place 
of careful discussions with your doctor. You 
and your doctor should discuss PROSCAR 
when you start taking your medication and at 
regular checkups. 


What is BPH? 
BPH is an enlargement of the prostate gland. 
After age 50, most men develop enlarged 
prostates, The prostate is located below the 

ladder. As the prostate enlarges, it may slow- 
ly restrict the flow of urine, This can lead to 
symptoms such as: 


*a weak or interrupted urinary stream 


+ а feeling that you cannot empty your bladder 
completely 


*a feeling of delay or hesitation when you start 
to urinate 


*a need to urinate often, especially at night 
*a feeling that you must urinate right away. 


‘Treatment options for BPH 
HM are three main treatment options for 


* Program of monitoring or “Watchful 
Waiting”. If a man has an enlarged prostate 
gland and no symptoms or if his symptoms do 
not bother him, he and his doctor may decide 
on a program of monitoring which would 
include regular checkups, instead of medica- 
tion or surgery. 


* Medication. Your doctor may prescribe 
PROSCAR for BPH. See “What PROSCAR 
does” below. 


*Surgery. Some patients may need surgery. 
Your doctor can describe several different sur- 
ga се for BPH. Which procedure is 

pends on your symptoms and medical 
condition. 


What PROSCAR does 

PROSCAR lowers levels of a key hormone 
called DHT (dihydrotestosterone), which is a 
major cause of prostate growth. Lowering DHT 
leads to shrinkage of the enlarged prostate 
gland in most men. This can lead to gradual 
improvement in urine flow and symptoms over 
the next several months. However, since each 
case of BPH is different, you should know that: 


* Even though the prostate shrinks, you may 
NOT see an improvement in urine flow or 
symptoms. 

* You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


* Even though you take PROSCAR and it may 
help you, it is not known whether PROSCAR 
reduces the need for surgery. 


What you need to know while taking 
PROSCAR 


* You must see your doctor regularly. 
While taking PROSCAR, you must have regu- 
lar checkups. Follow your doctor's advice 
about when to have these checkups. 


* About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or inability to have an erection) 
and less desire for sex. Each of these side 
effects occurred in less than 4% of patients in 
clinical studies. In some cases side effects 
went away while the patient continued to 
take PROSCAR. 


Some men taking PROSCAR’ (Finasteride) 
may have a decrease in the amount of semen 
released during sex. This decrease does not 
appear to interfere with normal sexual func- 
tion. Rarely, some men have reported breast 
swelling and/or tenderness or allergic reac- 
tions such as lip swelling and rash. 


You should discuss side effects with your doctor 
before taking PROSCAR and anytime you 
think you are having a side effect. 


«Checking for prostate cancer. Your doctor 
has prescribed PROSCAR for symptomatic 
BPH and not for cancer—but a man can have 
BPH and prostate cancer at the same time. 
Doctors usually recommend that men be 
checked for prostate cancer once a year when 
they turn 50 (or 40 if a family member has 
had prostate cancer). These checks should 
continue while you take PROSCAR. 
PROSCAR is not a treatment for prostate 
cancer. 


* About prostate specific antigen (PSA). 
Your doctor may have done a blood test called 
PSA. PROSCAR can alter PSA values, For 
more information, talk to your doctor. 


* А warning about PROSCAR and 
pregnancy. 


PROSCAR is for use by MEN only. 


PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or 
women who could become pregnant, should 
avoid the active ingredient in PROSCAR. 


If the active ingredient is absorbed by a 
woman who is pregnant with a male baby, it 
may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
PROSCAR. 


‘Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR are: 


Sexual contact. Your semen may contain 
а small amount of the active ingredient 
of the drug. If your partner is pregnant, or 
if you and your partner decide to have 
a baby, you must stop taking PROSCAR and 
talk to your doctor. If your partner could 

me pregnant, proper use of a condom can 
reduce the risk of exposing her to your semen 
(discuss this further with your doctor). 


Handling broken tablets. Women VoM 

are pregnant or who could 

must not handle broken tablets of ROSCAR. 
PROSCAR tablets are coated to prevent con- 
tact with the active ingredient during normal 
handling. If this coating is broken, the tablets 
should not be handled by women who are 
pregnant or who could become pregnant. 


Ifa woman who is pregnant comes into contact 
with the active ingredient in PROSCAR, a doc- 
tor should be consulted. 


Remember, these warnings apply only if the 
woman exposed to PROSCAR is pregnant or 
could become pregnant. 


How to take PROSCAR 

Follow your doctor’s advice about how to take 
PROSCAR. You must take it every day. You 
may take it with or between meals. To avoid 
forgetting to take PROSCAR, it may be helpful 
to take it the same time every day. 


Do not share PROSCAR with anyone else; it 
was prescribed only for you. 


Keep PROSCAR and all medicines out of the 
reach of children. 


FOR MORE INFORMATION ABOUT 
‘PROSCAR’ AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 


€ MERCK 
© 1994, Merck & Co., Inc. 


West Point, PA 19486 
J4PO47R(302)-MKP4085 
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SCIENCE ST TECHNOLOGY =m 


ENVIRONMENT 
Ponp-Size BATTERY 


wo Canadian scientists have de- 
T vised a new method for neutraliz- 

ing acid mine ponds: Turn them 
into giant batteries. 

There are thousands of these ponds 
across North America. They form 
when water fills abandoned open-pit 
mines. If rocks around the mine con- 
tain soluble sulfide compounds, water 
seeping through them becomes acidic. 

The acid can be neutralized with 
limestone, but this treatment can take 
centuries. As an alternative, Universi- 
ty of Guelph geologists Ward Ches- 
worth and Gene Shelp suggest con- 
verting the ponds into batteries. In a 
demonstration at the Sherman Mine 
in northern Ontario, they used 10 mil- 
lion gallons of pond water as their bat- 
tery acid. Metal-bearing rocks on the 
Shore functioned as one anode, and a 
hunk of scrap iron served as the other. 
The geologists connected the compo- 
nents with household copper wiring. 

Their geochemical cell produces less 
voltage than an AA battery, but it 
gradually neutralizes acid as it runs 
down. The electricity flowing through 
the wet rocks also slows sulfide leach- 
ing, preventing the formation of more 
acid. Over time, a full-size system 
could eventually lower the acidity of 
the pond from a pH of 3 (about the 
same as lemon juice) to 5.6 (the acidity 
of rainwater). 

A full system with dozens of anodes 
would cost about $50,000. That's 
about the same price as the 600 tons 
of limestone needed to neutralize the 
pond for a year, but the battery would 
last indefinitely.—Andy Turnbull 


PLANTS 
Tiny TREES 


all trees are a problem for electric 

utilities, which spend an estimat- 

ed $1.5 billion annually to trim 
and spray plants near power lines. To 
save money and reduce herbicide use, 
utilities want to plant small trees 
along rights-of-way. The problem: 
Many midget varieties are vulnerable 
to insects, disease, and drought. 

To breed trees that can withstand 
these stresses, utilities are sponsor- 
ing research at the Center for the De- 
velopment of Hardy Landscape 
Plants in Minneapolis. Top candi- 
dates include an ornamental pear and 
a maple that are attractive enough for 
residential areas. 


FLYING BUCKYBALLS 


ullerenes, the carbon molecules that 

so intrigue scientists, have been 

discovered in the debris from two 
asteroid impacts. The finds mean that 
the molecules—called “buckyballs” be- 
cause their structure resembles the 
geodesic domes designed by Buckmin- 
ster Fuller—may have played a role in 
the evolution of life on Earth. 

Researchers from NASA and the 
University of California at San Diego 
found a mother lode of buckyballs at a 
two-billion-year-old asteroid impact 
site in Sudbury, Ontario. Another team 
from Rice University found fullerenes 
in ash deposits that fell to the ground 
in New Zealand 65 million years ago, 
after the impact in Mexico that proba- 
bly spelled doom for the dinosaurs. 

The fullerenes may have been fer- 
ried in on asteroids or comets, or they 
may have been created when the 
tremendous heat of the impacts trans- 
formed other forms of carbon, says Jef- 
frey Bada, a chemist studying the 
Canadian site. 

If fullerenes existed on Earth billions 
of years ago, they may have played a 
role in the development of life, he says. 
The molecules are good catalysts for 
chemical reactions.—David Graham 


RADIOACTIVE COAL 


'oal has long been regarded as a dirty 

fuel that contributes to air pollution, 

acid rain, and perhaps even global 
warming. Less well known are its radiation 
hazards. 

“Coal is the biggest source of radioactivi- 
ty in this country,” claims Alex Gabbard, a 
physicist at the Oak Ridge National Labora- 
tory in Tennessee. Each year, according to 
his calculations, a large coaHired power 
plant releases 5.2 tons of uranium and 
12.8 tons of thorium. These radioactive 
materials are discharged through 
smokestacks or dumped in cinder piles and 
ash ponds. Gabbard says a coal plant emits 
100 times more radioactivity than a nude- 
ar plant of comparable size. However, the 
nuclear fuel cycle also releases radioactivity 
through uranium mining and the decay of 
‘nuclear waste. 

The good news is that the uranium and 
thorium in coal could be recovered to pro- 
duce nuclear fuel, Gabbard says. Coal resi- 
dues are also a source of strategic metals 
like titanium, he adds.—Steve Nadis 


The first high-fidelity system 


with a Napoleon complex: 


It may be small. But the Bose® Acoustic Wave" music system is definitely an 
overachiever. The unit holds a compact disc player (or cassette), AM/FM 
radio, and Bose’s patented acoustic waveguide speaker technology. And pro- 
duces a rich, natural sound quality comparable to audio systems costing thou- 
sands of dollars. We know, that’s hard to believe. So we’re ready to prove it. 
Call or write now for our complimentary guide to this award-winning system. 


Because, like the system itself, it is only available BOSE 


direct from Bose. 


Call 1-800-898-BOSE, ext. W182. 


Better sound through researche 


Sate Zip 
Or mail to: Bose Corporation, The Mountain, 
Dept. CDD-W182, Framingham, MA 01701-9168. 


Fora limited time, you can buy the best radar/laser detectors í 
made today at unbeatable prices. Offer ends soon so don't delay! R i 


+ World's first battery-powered radar/laser 
detector offers superior travel convenience. 

+ Complete portability makes Solo 4 per- 
fect for irips or when using rental cars. 

+ DSP technology provides long range 
detection of every type of radar plus full 
laser coverage. 


Regular Price: $249 — Sale Price: $229 


| purchase within 30 days for a refund. 


ESCORT 
> Department 401635 
5200 Fields-Ertel Road 
= Cincinnati, Ohio 45249 


zi If you're not 100% satisfied, return your - 


H (No other discounts apply. offer good on new orders only.) Ё 


PASSPORT 4500 SUPERWIDE 


* DSP technology provides long range 
detection of every type of traffic radar 
plus full laser coverage. 

+ Patented anti-falsing circuitry maxi- 
mizes true alert ratio. 

+ Has the same patented anti-falsing 
system as our more expensive models. 


Regular Price: $169" — Sale Price; $149 


CALL TOLL-FREE ESCORT 
1۰800۰43 The native Edge" 


Open 24 bours а day, 7 days a wee 


Shipping & handling is extra. OH res. add 6% sales tax. 
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AUTOMOTIVE 


SHIFTING An AUTOMATIC 


n automatic transmission that 
A: full electronics to shift man- 
ally—and has a shift system de- 
signed to do so on a regular basis—is 
to debut on Chrysler's '96 Eagle Vision 
TSi sedan. The gearbox relies on sen- 
Sors and complex electronics that 
match the speed of the internal gear- 
ing to make upshifts and downshifts. 
And the design eliminates the clutch- 
es normally found between gears in an 
automatic transmission, relying in- 
stead on a computer signal to disen- 
gage one gear and go to another. 

The Autostick system simply adds a 
manual switch to the shift lever that 
overrides the automatic signal to shift 
gears. The manual mode is actuated 


0 


Chrysler's Autostick lets drivers switch between 
‘automatic and manual transmission modes. 


by moving the shift lever to the bottom 
shift position; then the upshifts and 
downshifts are made by moving the 
lever left and right. When the car 
comes to a complete stop, the trans- 
mission automatically goes into low 
gear, awaiting a new sequence of man- 
ual upshifts. 

The transmission also operates in a 
fully automatic mode. 


200SX SERIES: 
CunviER 


he Nissan Sentra SER 

coupe has long been the 

sleeper among sporty 
subcompacts. Although it 
performs nearly as well as a 
BMW 318i, you'd never 
guess that from its boxy 
looks. 

That's all changed. Nissan 
has given the Sentra a make- 
over. First to go was the 
name; the 1995 Sentra 
coupe series is now the 
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200SX. Second to go was 
that exterior; both the SER 
and two lower-end models 
have discarded their right an- 
gles for curves. Unfortunately, 
however, ће 200SX still falls 
short of high fashion com- 
pared with its more striking 
competititors. 

The SER retains the some 
2.0Hiter powerplant of years 
past. But on the base model, 
Nissan tweaked the 1.6-iter 
engine to add 5 percent more 
horsepower and fuel efficien- 
cy. You'll now get 40 high- 
way/30 city on the base 


200SX, and 31/24 on the 
SER. All 200SX versions 
boast a new rear suspension 
derived from the Maxima; de- 
signed to increase comfort 
and back seat space. 

Nissan's lust for practicality 
hasn’t disappeared, either. Af- 
ter driving an old model Sen- 
tra across the country, a Nis- 
san engineer decided that the 
car's front seats just wouldn't 
do for serious trips. The new 
seat he came up with is one 
of the most supportive we've 
ever felt in a subcompact. 
—Robert Langreth 


Less SMOG, 
More BunpupP? 


f you read the headlines last fall, 
Г was going to bring sticker 

shock at the gas pump. A new type of 
gasoline, reformulated for lower emis- 
sions and mandated by the Environ- 
mental Protection Agency, was being 
introduced in major cities. Gas prices 
in these areas, experts warned, would 
surge as much as 10 cents per gallon. 

As you've probably noticed, the 
much ballyhooed price differential 
has turned out to be less than pes- 
simists predicted. According to the 
American Automobile Association, 
consumers are paying only about 4.2 
cents more per gallon for reformulat- 
ed gasoline (RFG) than they would 
have paid for the old fuel. But the dif- 
ference has been masked by the fact 
that overall fuel prices dropped only 
slightly in early 1995. 

RFG, also known as oxygenated 
fuel, is regular gasoline blended 
with small amounts of methyl ter- 
tiary butyl ether (MTBE), an oxy- 
gen-containing compound that helps 
gas burn more fully. In addition, re- 
finers remove some of the larger, 
hard-to-burn molecules usually pre- 
sent in gasoline. The EPA predicts 
the fuel will reduce smog levels 15 to 
20 percent in urban areas. 

But the new gas may have some un- 
intended side effects, according to 
Roger Littlejohn, a researcher for STP 
in Danbury, Connecticut. His compa- 
ny, which sells fuel additives, has 
road-tested several dozen cars with 
RFG over the last two years, and 
found that RFG can lower fuel effi- 
ciency as much as 10 percent. The 
company also has noticed that engine 
deposits form faster in some cars 
when RFG is used, a problem that can 
cause knocking. Littlejohn worries 
that the lessened efficiency caused by 
the deposits may result in drivers us- 
ing more gasoline, thus offsetting the 
pollution-control gains from the clean- 
er-burning gas. 

However, "nothing is black and 
white," Littlejohn cautions. Toyota 
Camrys, for example, seem immune 
to the deposit problem, while Chevy 
Luminas build up deposits quickly. 

RFG is now required in parts of 
California, Connecticut, Delaware, 
Illinois, Indiana, Kentucky, Maine, 
Maryland, Massachusetts, New 
Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Texas, 
Virginia, Wisconsin, and the District 
of Columbia.—R. L. 


Introducing the TOYOTA T100 XTRACAB. 
It’s THE Toyota of BIG trucks. 


It’s having both spacious ROOM for six and AGILE 
handling. It’s having both a new 190-HORSEPOWER engine 
and sensible fuel ECONOMY." It’s the rugged CAPABILITY 
of a welded steel cab and full-box frame combined with 


DETAILED refinements like 


The new multi-valve engine out-performs і 
V8s" and delivers 2,150 lbs. payload a superbly CRAFTED interior 


capacity;** 5,200 lbs. towing capacity’ 
and valuable fuel economy? and sophisticated SAFETY systems. 


It’s an ALL-NEW truck that comes with Toyota’s leg- 
endary REPUTATION. The all-new Toyota T100 Xtracab. 


It’s ENGINEERING that goes beyond. 


Craftsmanship abounds in the spacious interior with 
room for six people, standard driver air bag" 


Call 1-800-GO-TOYOTA for a BROCHURE and and 3-point seatbelts at all outboard positions. 
the location of your NEAREST DEALER. 


Ф) TOYOTA T100 


I Love What You Do For Me 


©1994 Toyota Motor Sale 


Ine. Buckle Up! Do it for those who love you. "17/20 city/highway EPA estimated mpg for 4x2 Ntracab DX with 5-speed mam 
See your Toyota dealer for detail ince based on USAC-certified acceleration tests, w/ and w/o 500-Ib. payload. T100 Xtracab SR versus similarly equipped full 
УВ Chevrolet, Dodge and Ford trucks. ***Including occupants, equipment and cargo on 4x2 Xtracab DX with 5-speed manual overdrive transmission. “4x2 Уб models not to 

Requires Class IV-rated towing hitch receiver. “To help avoid serious injury, always wear your seatbelt. Driver air bag is a supplemental restraint only 


AUTOMOTIVE 


t looks like a standard-issue Geo 

Prism. But beneath the Clark Kent 

facade is the Advanced Natural Gas 
Vehicle, or ANGV, representing the 
next step toward practical, mass-pro- 


Viewed as a promising alternative 
to more exotic solar- or electricpow- 
ered cars, natural gas nonetheless 
has never caught on with consumers. 
Today's naturatgas vehicles are most- 
ly fleets of trucks, delivery vans, and 
buses. The ANGV, however, may 
someday extend gas’s clean-burning 
‘appeal as an important ingredient in 
the worldwide mix of fuels, says pro- 
ject manager John Wozniak of Johns 
Hopkins Applied Physics Laboratory. 
“As people in developing countries 
begin to buy cars, we won't be able 
to depend on just oil," he adds. "Di- 
versity will be key.” 

The modified Prism can travel 300 
miles between fil-ups—twice ће 
distance of some previous offer- 
ings—on ће natural-gas equivalent 
of 9.3 gallons of gasoline. “We start- 
ed with a platform that gets high 
mileage to begin with,” explains 
Wozniak, “then pulled the maximum 
amount of natura-gas energy from 
the powerplant and creatively pack- 


Two gos cylinders fit just behind 
the rear seat, cutting 25 percent 
of the trunk space. 


This modified Geo Prism carries 


duced vehicles fueled by natural gas. · 
five = composite storage cylinders fit in 
i the trunk (see illustration below); 


Low-Emissions VEHICLES 


NATURAL Gas GETS 
THE JOB DONE 


BY MARIETTE DiCHRISTINA 


; aged the fuel in the chassis.” One 

£ small sacrifice: The modified vehicle is 
£ a half-second slower than the origi- 

i nol, making zero-to-60 mph in 12.5 


seconds. 
Two of the five carbon-fiberglass- 


to maintain trunk space, there's no 


: spare. The Prism has Goodyear's 
: Extended Mobility tires, which can 


travel 250 miles after losing air. 
The car has an equivalent fuel 

economy of 32 mpg of gasoline. 

The ANGV’s emissions already com- 


: pare favorably with upcoming ultra- 
i low emissions, ог ULEV, standards. 
: Under ULEV, non-methane hydro- 
carbons moy not exceed 0.04 

£ grams per mile; oxides of nitrogen, 


0.2; and carbon monoxide, 1.7. 
The ANGV's vital stats: 0.07 grams 
of non-methane hydrocarbons, 


` 0.04 of NOx, and 1.03 of carbon 


monoxide. Johns Hopkins re- 
searchers hope to further improve 
fuel efficiency and emissions in 
tests over the next three years. 

If the АМСУ were mass-pro- 
duced, it could cost $2,000 to 
$3,000 more than a standard 
Prism. 


A custom-made trailing-arm suspension system that leaves enough 
space between the rear tires to fit three storage cylinders replaces the 


THE GASOLINE APPROACH 


‘onventional wisdom said that only naturakgasfueled vehicles could 
meet the upcoming challenge of California's “ultralow-emission veh 
,” or ULEV, standards. Now Honda has developed an engine that 
will not only meet the new standards but will still allow drivers the conve- 
nience of rolling up to the nearest service station for refueling: It runs on 
the reformulated gasoline that will be available by 1996 in Colifomia. 
The ULEV engine reduces emissions by 90 percent over today's stan- 
dards. The engine is a version of the aluminum-alloy VTEC, a four-cylin- 


ventional VTEC (137 
hp versus 145 hp) and 
has slightly better fuel 
economy. 

Honda's clever two- 
pronged solution to 
Cleaner gasoline burn- 
ing starts with adding 
a second, larger cata- 
lyst and locating it 
near the engine (see 
illustration). Warmed 
by the engine (rather than an energy-depleting electric heater), the 
catalyst quickly heats, shortening dirty “cold start” periods. To wring 
greater performance out of the catalyst itself, it has additional palladi- 
um, more cells, and modified layering. 

The other half of the solution is a fast-acting computer (32-bit, as op 


CATALYSTS. 


In this cleaner-burning gasoline engine, the 
computer dici the fuel mixtore 
based on input from the two exhaust sensors. 


tions will add less than $1,000 to the price of the car, says the company. 
While Honda is the first to announce a ULEV engine, other automakers 
soy they can do so os well—M. D. 


A smalkdisplacement (1.64iter) high-compression- 
ratio (12.7:1) engine powers the modified Prism. 


Tires that can travel 
250 miles when flat 
mean no spare tire— 


and more trunk room 
for fuel storage. 


car's standard lateroHink rear suspension; longer rear springs and an anti- 


h liquefied natural gas for a 
ze = sway bar complete the modifications. 


300-mile range. 


ILLUSTRATIONS BY STEVE STANKIEWICZ 
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AUTOMOTIVE 


TouGH New TAHOE 


utility vehicle that manages to carry all your 

stuff—one of the few SUVs that lives up to 
the expectations created by its big, boxy size ond 
cavernous rear door. 

It's unclear whether the Tahoe is a stretched 
version of the two-door Tahoe (known until recent- 
ly as the fullsize Blazer), or a chopped version of 
the Chevy Suburban (the latter being a superlative 
load-carrier among SUVs). In fact, the vehicle is 
built on a revised version of the Chevrolet's basic 
fullsize (or C/K) pickup chassis, with suspension 
modifications to grant it some degree of indepen- 
dence from both. The alterations, including a new 
isolated subframe and transmission mounting, 
were mainly aimed at reducing road and engine 
noise while enhancing steering precision. 

A new computerized ride-monitoring system de- 
veloped by GM has enabled chassis engineers to 
tune ће Tahoe's suspension more precisely. The 
system replaces a test regimen based mainly on 
the intuitive judgment of the engineers. The im- 
provements are noticeable during a highway drive, 
but they're not dramatic. The truck chassis won't 
be mistaken for that of a luxury cor. The vehicle’s 


I he new four-door Chevrolet Tahoe is a sport- 


pickup origins ore still dominant, although its long, 
117.54nch wheelbase and 5,124-pound curb 
weight keep it level and eliminate choppiness. 

The Tahoe's interior owes much to the Subur- 
ban, with similar instrument detail and wide front 
and rear seats. The inches removed from the 
longer-wheelbase Suburban come out of the 
Tahoe's rear-load compartment, which is still huge 
compared to most comparable SUVs. 

Likewise fomilior ore the sound and feel of the 
350-cubicinch V8 engine. With 200 horsepower 


SA 


Cro 
А » == 


ond 310 foot-pounds of torque, it hauls the hefty 
chassis up їо highway speeds quickly. Trailer tow- 
ing capacity is identical to the 7,000 pounds allo- 
cated for the Suburban. 

The Tahoe thus retains most of the usable corry- 
ing capacity of the Suburban in a shorter, more 
driveable package. The price is expected to be in 
the high 20s—ess than some hightine compact 
SUVs with V6 engines. The combination of space, 
ride, and power make this vehicle difficult to dupli- 
cate elsewhere. 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


SAFETY 


Assist For ANTILOCK 
BRAKES 


foot on the brake, but probably not 

hard enough to apply the car's full 
braking force, nor activate the anti- 
lock braking system. That's the joint 
finding of Britain’s Lucas Automotive 
and Mercedes-Benz in Germany, 
which report that only 30 percent of 
typical drivers follow speedy reaction 
with full thrust on the brake. Their 
answer is an electronic brake servo 
system planned for some Mercedes 
cars next year. Called EAS (Electronic 
Actuation System), it’s the biggest ad- 
vance in braking technology since 
ABS, says Lucas. 

Any abnormally fast pedal move- 
ment, regardless of how short a dis- 
tance the brake pedal actually travels, 
is detected by a speed sensor. This trig- 
gers an electronically controlled 
solenoid air valve that operates the 
standard vacuum servo to apply maxi- 
mum braking force and stop the car. 
During normal braking in traffic and 
when cruising on the highway, the 


Į: a panic situation you slam your 


EAS is dormant but alert, ready to 
pounce if it detects another abnormally 
fast pedal movement. 

This EAS concept is easily inte- 
grated with other electronic facili- 
ties in the car for added safety bene- 
fits. It could combine naturally with 
intelligent cruise control, for exam- 
ple, where safe driving distances be- 
tween cars are gauged by radar or 
other sensors, and held by electronic 
braking as well as by throttling back 
to the engine. Even with convention- 
al cruise control the EAS could 
maintain the set speed on long steep 
descents when engine drag alone is 
insufficient. 

EAS could also function as an au- 
tomatic “hill holder” when the car is 
stopped on a gradient, say, at a traf- 
fic light or in stop-and-go traffic. The 
brake would automatically release 
when the accelerator is pressed. 

EAS is a natural for traction control 
combined with ABS as well, where 
wheelspin on slick or loose surfaces is 
prevented and grip restored by selec- 
tive braking. Active driving stability on 
fast corners would carry traction con- 
trol a stage further, restraining tail- 
slide by judicious braking of the out- 
side wheel on a bend. 


SAFETY 
Mini Air Bac 


ir bags are standard on today’s cars 
Д“ still present engineering prob- 

lems. Their bulk can limit the driv- 
er's view of the instrument panel, and 
their weight can cause vibration of the 
steering column, especially on small 
steering wheels. 

Now Takata Inc., a Japanese supplier 
of safety restraints, has developed an air 
bag module that’s about two-thirds the 
size of today’s installations. Only slightly 
larger than the steering wheel hub, it’s 
30 percent lighter than standard bags, 
partly due to its lightweight cloth. The 
bag also uses an inflator gas that is not 
based on sodium azide. The latter is the 
most common inflator in use today but 
emits toxic gas when discharged—which 
must be done when an air bag is 
scrapped. The new bag should appear on 
the 1997 BMW 3 Series. 


In both of these cases, the automat- 
ic brake pressure would be applied by 
the vacuum servo instead of separate- 
ly by the usual ABS hydraulic pump, 
thus simplifying the installation. 
—David Scott 


HOME 
TECHNOLOGY 


On Line 


DIAGNOSING YouR 
GARDEN 


quilt and your tomatoes keep 
cracking, take heart. A computer 
database of plant diseases may soon 
help backyard gardeners diagnose 


I: your lawn looks like a patchwork 


On cue, the database displays im- 
ages such as a bright red begonia 
shrouded with powdery mildew; an- 
other click of a button summons text 
describing the pesky fungus. With 
nearly 10,000 images, the analog 
videodisc system sells for $500 
through the American Phytopatho- 
logical Society (APS) of St. Paul, 
Minn. This version may crop up in 
gardening centers. "It's faster than 
reference manuals," says Gail Schu- 
mann, of the University of Mas- 
sachusetts, who helped create the 
database. “You can type in the name 
of a tomato disease and see a picture 
of the problem." 

Schumann and fellow inventors 
Tom Evans of the University of 
Delaware and Frank Tainter of Clem- 
son University say a scaled-down, 
digital version would suit homeown- 
ers. Already, APS is preparing a CD- 
ROM about turf-grass diseases. 


common problems. —Ginger Pinholster 
RE 1 > the invention, 
APPLIANCES counters Heinz 
Jaster, a Gen- 
FREON-FREE eral Electric re- 
FRIDGE | frigeration ex- 
pert: It’s 
Texas company claims against the 
its prototype refrigerator law. Govern- 
will revolutionize cool- ment regulo- 
ing the way microwave tions require 
ovens did cooking. But the that refrigera- 
technology is getting an icy tors the size of 
reception from outside the thermo- 
experts. couple fridge 
Created by Electric & Gos consume, on 
Technology (ELGT) in Dallas average, no 
and the University of Nevada, | more thon 70 
the new icebox eliminates. | watts of pow- 
compressors, evaporators, Ej er. But Zim- 
and other trappings of cor 5 merman's 
ventional refrigerators. I — 8 model gulps a 
stead, it uses thermocouples, ~~ staggering 
devices that cool by passing L 650 to 940 
electric current between two SS watts. “It 
semiconductors. Thermocou- might be 
ples in the 16.4-cubicfoot This ozone-safe refrigerator uses thermocou- cheaper to 
unit first chill water; the cool- — ples, which cool by passing current between mass-produce, 
ing is then disseminated to two semiconductors. but it would 
the refrigerator/freezer us- add several 
ing phase-change materi- and cost less to manufacture. hundred dollars per year in en- 
als—substances that absorb Zimmerman says his technolo- ergy costs,” Jaster concludes. 
or release heat as they gy would be ideal for retro- Zimmerman waves off the 
change between liquid and fitting old refrigerators, espe- criticism, saying he can boost 
solid. The result, says ELGT cially now that many chemical efficiency by cycling the 
CEO Mort Zimmerman, is a refrigerants are being slowly fridge on and off. “It’s only a 
fridge that’s mechanically sim- phased out in response to the prototype. The first micro- 
pler than conventional ones international Боп on ozone- wave ovens used huge 


and hos no moving parts— 
meaning it should last longer 


depleting gases. 
But there's a problem with 


amounts of energy too." 
—Robert Langreth 
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MATERIALS 


PLastic 
EVERYWHERE 


bout five years ago, GE Plastics 
opened Living Environments, a 
emonstration house in Mas- 
sachusetts that showcases its plastic 
building materials. Now the plastics gi- 
ant has unveiled a program in Bergen- 
op-Zoom, the Netherlands, called Liv- 
ing Environments Europe. 


GE Plastic? exhibition hal (above) and house in 
the Netherlands test energy-saving concepts. 


Again, GE Plastics materials appear 
in everything from the walls to the 


kitchen sink, but the complex—com- | 
prising an exhibition building and a 


small house—also displays and tests 


innovative, energy-saving designs. No- | 


table are its large transparent "climate 
walls, made of two types of window 
glazings that sandwich a 4.8-inch air 
gap to help maintain the indoor tem- 
perature year-round. The outer glazing 
is a double-pane window, while the in- 
ner is a lightweight shatterproof poly- 
carbonate plastic. In the winter, warm 


air from the structure's interior is | 


drawn into the base of the climate wall. 
The air then moves up through the gap 
before being recirculated through the 
building’s heating system (a combina- 
tion ground source heat pump and nat- 
ural gas system). GE manager Jelle 
Dam claims that the climate walls are 
more effective than double-pane win- 
dows; determining actual thermal per- 
formance requires more tests. 

Another unusual design is a solar- 
heating system that replaces the tra- 
ditional roof. Two corrugated alu- 
minum sheets are topped with a 
layer of polycarbonate resin. Water 
pumped to the roof's peak trickles 
through the channels in the alumin- 
um sheets; as the water flows, it ab- 
sorbs heat from the sun. The water is 
repeatedly circulated back up to the 
the rooftop until it reaches tempera- 
tures of 185^F to 194^F. It is then 
used for both domestic hot water and 
for an under-the-floor heating sys- 
tem.—Judith Anne Gunther 


or years, insulation was about 

as interesting as dust. But in 

the past decade, those paper- 
faced fiberglass batts builders 
stuffed between wall studs have 
evolved. Stricter energy codes and 
consumer health concems about 
inhalation of tiny glass fibers have 
prompted manufacturers to develop 
fibers and foams that are more 
effective, more environmentally 
benign, and less irritating to the 
skin than traditional batts. 

Miraflex from Owens Corning is the £ 
most revolutionary of these new 
types of insulation. It uses the first 
new form of fiberglass developed in 
nearly 60 years. The material is 
formed by the blending of two types 
of glass fiber. The strands have ran- 
dom curls that keep them from irri 
tating the skin, which makes Mi- 
raflex look and feel like soft cotton. 


nating the need for chemical addi- 
fives. Miraflex comes in a polyethy- 
lene bag that is compressed as it’s 
rolled up. When unrolled, the insula- 
tion swells to fill the poly bag like a 
loaf of rising bread. 

Updating an older insulative ap- 
proach is Кохи Inc. For its batts, the £ 


Milton, Ontario-based company uses i 


tock wool. Rock wool is a fibrous 
mineral material that’s made by spin- 
ning together fibers from molten 
basalt rock and steekmill slag, usual- 
ly with the aid of steam. Rock wool 


The batt feels like a soft blanket 


1 and costs just slightly more thon 
The curls provide the natural loft that. : 
helps earn top insulative value, elimi- : 
£ in its batts is Greenwood Cotton Insu- 
: lation Products of Roswell, Ga. Its in- 
1 sulafion is made from ground-up 

; im (the leftovers from bluejean and £ 


fiberglass. 
Also recycling old products for use 


den- 
Tshirt factories) and polyester fibers. 


; The batt comes with an asphaltim- 
i pregnated kroff-paper facing and in- 


sulates about as well as fiberglass. 
Blowin insulation, an alternative to 
batts, has also been evolving. Most 


glass or cellulose, but foams like 


ter seal. And while most foam insulo- : 
tions are still made with chlorofluoro- € 


carbons, or CFCs, alternatives are 
now available. 


One of these is SuperGreen 


; polyurethane foam, introduced last 


er by som Feli of Tri V 
Super Green replaces CFCs with 


i HFC134a, a chemical said to have 


no ozone-depletion potential. Anoth- 


i eris the Insealation system, offered 
£ by Ісупепе Inc. of Toronto. This ure- 


thane foam replaces CFCs with water : 


t and carbon dioxide. = 
i blown products are made with fiber- : 


While batts and blowins are to- 
future, at least for new homes, may 


: lie in factory-assembled panelized 


e Uu 5 » 
LU H 1 
В AR ARD 
D is DNS 
PROD RO 0 D| AD 
Miraflex Two types of glass |30 Batts Good natural loft — 
fused into individ- expands to conform to 
vol filaments structural irregularities 
Flexibatts | Fibers spun from |37-40 Batts Proprietary 
; has been around since the molten basalt and resilient edge holds 
1930s and is softer and steel mill slag s tight to irregular 
more sound: and fire resis- nid 
tant than conventional 
e Flexi 2 Extruded PET 45 Batts Entirely recycled 
tn mod wih fats 
Proprietary process that Greenwood | Low-grade recycled | 30-37 Batts High recycled content 
pa aa ро re ee вана bound with 
si ip along one Insulation | polyester 
edge. The springy edges 
tightly hug even warped Supergreen | Closed-<cell 67 Spray-in foam | Fills hidden voids; 
wall studs, providing a bet ide with no CFCs 
ter insulative seal. e 
E2 Development in blowing agant 
i rset d Insealation wa зина 36 Spray-in foam ra n voids; 
i old soda bottles. It recent- ter as blowing 
į ly introduced a prototype ‘gents 
; batt made from 100 per- 
£ cent recycled polyethylene 
terephthalate (PET) plastic fibers. : obstructions in wall cavities for a bet- : wall systems. A 1993 Department of 


Energy-sponsored test showed that 
foam-core panels, a sandwich of 


; foam insulation ond oriented strand 
; board, are 12 to 17 percent more ef- 
; ficient than an insulated stud wall. To 
* replace CFCs in the panels’ foam 

* core, researchers have tried every- 

i thing from using silica powder as an 
; insulative substitute to creating a vac- 
: uum in the panel. Researchers at . 
H Lawrence Berkeley Laboratory, for 

: example, have developed an insulat- 


ing panel that incudes layers ofa 


i metallized plastic film separated by 
£ an inert gas, similar to today’s ener- 
i day's common insulation choices, the £ 

polyurethane have a performance ad- : 
1 vantage because they slide around 


gy-saving windows. Depending on 
the type of insulative gas used, the 


i panels get R-8 to R-15 per inch. 
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An interesting thing Һарр 
people about their idea of a 


You end up building it. 


A couple of years ago, we asked literally 
thousands of people what they were looking for 
in a mid-size sedan. Turns out what they wanted 
more than anything was, well, everything: The 
comfort and features of a more expensive sedan. 
A comprehensive list of safety features. Excep- 
tional quality. And getting it all at a price they 
could afford was mentioned more than once. 


So that’s the car we І» car clinics held all over 
America, thousands of 
car buyers used com- 
puterized notepads 
like this to give us 
their opinions of 
every aspect 

of the new 
Chevy Lumina. 


created. We gave the 
new Chevy Lumina 


standard features 


including a 4-speed automatic and 160-horse- 


power V6. Air conditioning. Power door locks. 
Theatre lighting. Even a 
theft-deterrent system. 


We simplified the 


1s when you talk to enough 
2reat mid-size sedan. 


For a brochure call 1-800-950-2438. 


manufacturing process for higher quality. We 
created a beautiful new body, then designed 
an interior to match. We gave it crisp, accurate 
handling. And we equipped every new Lumina 


with standard dual air bags, a steel safety 


cage, and front and rear crush zones. 

Best of all, we did it all at a price well 
within the reach of most drivers. 

You know, it’s amazing what you can do 


when you listen closely enough. 


ALL NEW LUMINA Д7 GENUINE CHEVROLET" 


ELECTRONICS 


EDITED BY MICHAEL ANTONOFF 


R&D 


Laser Discs 
Step Asipe For DVDs 


Һе five-inch Digital Video Disc 
T?» may easily eclipse the 12- 

inch analog laser disc as the high- 
resolution choice for home video. 
Though early videodiscs suffered from 
images inferior to VHS cassettes and 
the inconvenience of two discs per 
movie, two rival groups of consumer 
electronics manufacturers in January 
demonstrated second-generation play- 
ers and discs that displayed superior 
picture quality and much greater stor- 
age capacity. 

Sony Corp. and Philips Electronics 
have jointly proposed a new DVD for- 
mat that fits at least 3.7 gigabytes 
(GB) of data on a single side of a sil- 
very disc. Discs of the same size are 


RED LASER. 


‘SEMI-REFLECTIVE LAYER 


To avoid the cost of a two-sided videodisc player, инен а о wine the Jes Some 


focused to read data from a semi-reflective layer 


now ubiquitous as audio compact discs 
and computer CD-ROMs, but they 
max out at 74 minutes of music or 640 
megabytes of data. The two companies 
have been able to squeeze more data 
on a disc by reducing both the size of 
the pits and the distances between the 
pit tracks. The pits are read by a red 
laser beam—narrower than current 
players’ infrared. Even before data is 
put on the disc, the companies are us- 
ing MPEG-2 data compression encod- 
ing at variable transfer rates of one to 


TELEPHONES 


SAVING Money 
Wir CELLULAR 


ellular carriers are out to 

woo you with lower costs 

and enhanced services. 
The theory is that the closer 
you are to home, the less you 
should pay. 

Services with the lowest 
costs are based on discounted 
home zones. These zones, for 
services such as Bell Atlantic's 
PCS Now, are determined by 
common usage patterns. A 
zone can be as small as the 
central part of Philadelphia or 
as big as the 250-square-mile 
area around Annapolis. These 
plans cost less than 30 cents 
a minute for air time within 
your home zone, and less 
than $20 a month for oc- 
cess. Outside your zone, 
you could pay as much as 
$2 a minute. These 
plans are most cost-effi- 


cient for cellular users who in- 
tend to use the phone primari- 
ly near home, or for those 
who want to use the phones 
just for 

More mobile cellular users, 
who use their phones fre- 
quently over a large area and 
want to be easily accessible 
via one phone number, can 
reduce their phone bills with a 
change of hardware. GTE's 
Tele-Go, Bell Atlantic’s Contact 
Line 2, and Sprint’s Future- 
Link services employ a base 
station to transform a propri- 
etary handset from a cellular 


Rec, 


uc 
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to a cordless phone. Use the 
phone within range of the 
base stotion— 200 feet for 
Tele-Go and 1,000 feet for 
Futurelink—and you're 
billed for a regular landline 
call. Step outside the magic 
circle, however, and you’re 
billed for a cellular call. At this 
point, there is no hand-off be- 
tween the landline and cellu- 
lor carriers, so you couldn’t 
drive into your garage and 
have the call 
switched to your 
landline service. 
GTE's Tele-Go and 
Bell Atlantic's Con- 
tact Line 2 are avail- 
able now in some ar- 
eas. Sprint, which just 
finished a trial of Future- 
Link, will offer service 

by the end of the year. 

— Suzanne Kantra Kirschner 


When within range of this cellu- 
lar base station, GTE Tele-Go 
customers pay landline rates. 


ten megabits per second. The algo- 
rithm more cleverly allows for the bit- 
stream to be increased during high- 
action sequences than the earlier 
MPEG-1 scheme. 

Showing a chase scene from the 
movie, In The Line Of Fire, Sony com- 
pared the DVD image on one side of 
the TV screen with, in succession on 
the other, VHS, laser disc, and the un- 
compressed digital master. Details 
like bricks and hairs were noticeably 
sharper on DVD than on VHS or laser 
and were almost indistinguishable 
from the master. Sony claims that a 
135-minute movie could be stored on 
one DVD, contain multiple languages 
and multichannel sound, and be 
playable on both 4:3 and 16:9 screen 
formats. 

Independently, Toshiba and Time 
Warner showed an incompatible DVD 
format that would hold 5GB on each 
side of a two-sided disc. The result 
would be even higher resolution and 
longer movies. (The format has been 
endorsed by Matsushita, Pioneer, and 
Thomson.) Yet Sony and Philips say 
they could achieve two information 
layers providing up to 7.4GB on one 
side of a disc by adopting a technolo- 
gy developed by 3M in which the top 
layer is semi-reflective. By focusing 
the laser at a depth slightly below 
this layer, a second layer can be read 
(see illustration). 

Both DVD camps promise videodisc 
players that could be available in the 
next year or two for approximately 
$500 and be compatible with today's 
CDs. Beyond playing movies, the 
technology offers broad advances as a 
personal computer or video game pe- 
ripheral, since vast amounts of multi- 
media material that now require up 
to 15 discs could be stored on a single 
CD-ROM. 


Hanos On 
TVs Get SMARTER 


razing through the 78 chan- 
Gi on my cable system, I 
can’t always be sure what 
T'm seeing—or missing. If I tune 
in a commercial, I haven't a clue. 
Sure, I could look for the TV sec- 
tion and check the time. But 
wouldn't it be handy if I could 
sort through listings and capsule 
summaries on the TV itself and 
use the information to directly control 
the TV? Lately, I've been doing exact- 
ly that. By using a Zenith at home 
and a Mitsubishi at work—the first 
two sets equipped to receive Star- 
Sight Telecast’s interactive listings— 
T've become one savvy couch potato. 
Whenever I change channels, a sub- 
title appears with the program name 
and time remaining. I can summon a 
Synopsis or a program grid showing 
everything on tap for up to a week. By 
using the remote's directional buttons 
to move a highlight bar over a title, I 


Sports 

Children’s Programming 
Health/Sci encerEducat ion 
News/Talk Magazine 
Entertainment-Variety 


Comedy 

Betion Mus 
Drama Roma! 
Miscel lane 


"Horror 


StarSight (seen here on the Zenith) enables you to view 


TV listings according to themes. 


can tune to the show or—by pressing 
one button—set my VCR to tape it. 

Ican filter the listings to show Com- 
edy, Drama, Science Fiction, or Sports 
programs, among other themes. Sort- 
ing further, I can scrutinize only bas- 
ketball games or how-to programs. In 
the latter case, I discovered two cook- 
ing shows devoted to scallops. I opted 
for Cajun style. (Don't try this with pa- 
per listings.) 

The StarSight signal is inserted in 
the vertical blanking interval of your 
local PBS station. A chip in the TV de- 
codes the data—including current date 
and time—and downloads the informa- 
tion into the TV's memory. Because the 
schedule is stored in the set, you don’t 
wait for listings to scroll by to view it. 


listings on the Mitsubishi show three half-hours at once. 
Synopsis can overlay the grid (as shown) or picture. 


When the TV is turned off, it automati- 
cally updates the information. 

A pair of infrared transmitters 
split off a port on the back of the TV. 
You attach one to your cable box and 
the other to your VCR. (StarSight al- 
so works with VHF/UHF reception 
but not satellite receivers.) The 
tricky part is following the on-screen 
prompts and using the manual to 
find the correct codes to work with 
your equipment. An 800 number is 
provided to StarSight's help desk in 
California, which I used frequently 
while setting up both TVs. 

Zenith's and Mitsubishi's im- 
plementations of StarSight are 
slightly different. Eight Zenith 
models (from 27 to 60 inches) 
show two half-hour segments of 
the program grid across the 
screen while Mitsubishi's four 
sets (35 to 70 inches) display 
three half-hours at once. 
Zenith's sets contain 256K of 
storage; Mitsubishi's, 512K. 
Thus, with Zenith, if you have 
access to more than 30 chan- 
nels, you may be forced to decide 
between receiving all program 
titles and no synopsis or selec- 
tive channels with full synopses. 
I managed to conserve the 
Zenith memory by turning off 
listings for channels that are 
normally scrambled or ones I didn't 
watch anyway. 

The Zenith SM3589BT is $1,999; 
the Mitsubishi 35803, $3,199. Zenith’s 
least costly StarSight set is a 27-inch- 
er at $799. But you don't have to re- 
place your current TV to receive Star- 
sight. Zenith, Goldstar, and Samsung 
are introducing StarSight-equipped 
VCRs this year. If you don't mind set- 
top clutter, another approach is a ded- 
icated StarSight box from Magnavox 
($149.95), available this spring. All 
Starsight subscribers pay about $4 
per month. Suddenly, keeping a TV 
magazine by the couch is no longer 
necessary. (See “On-Screen Guide,” 
What's New, this issue, for a compet- 
ing service.)—M. A. 


TELEPHONES 


Loox Wuo’s 
CALLING Now 


ntil now Caller ID has been restricted 

by the Federal Communications Com- 

mission to calls originating from with- 
in your state. This month you should be 
able to see who's calling no matter whot 
part of the United States the coller is in. 
However, there is a roadblock to national 
Caller ID: Long distance carriers like AT&T, 
MCI, and Sprint may still be negotiating 
with your local phone company for a por- 
tion of the extra charges you'll pay to sub- 
scribe to Caller ID service. 

When these agreements are reached, 
national Caller ID will spread. To use Caller 
1D, you need a phone with an LCD display. 
If you wish to block others from viewing 
your number, you must press *67 before 
dialing the number.—S. K. К. 


R&D 
DIGITAL VIDEOCASSETTES 


hough the Digital Video Disc has 

been mentioned as a replacement. 

for today's videocassette, the up- 
coming generation of home DVD play- 
ers cannot record. For anyone who 
wants to time-shift television pro- 
gramming or use a camcorder, the im- 
mediate successor to the VCR will 
more likely be the digital VCR. [“Get 
Ready for Digital VCRs," Electronics 
Newsfront, Dec. '93.] 

Sony early this year showed a work- 
ing prototype of a digital VCR tabletop 
model. About as large as the original 
Betamax, the unit's single front-load- 
ing slot accommodates two different 
cassettes: one approximately three by 
five by .25 inches, that records up to 
4,5 hours; the other about the size of an 
audio microcassette that records for 
one hour and is meant to also fit into 
next-generation digital camcorders. 
Sales of digital VCRs could begin next 
year. One immediate application is 
recording the signal from digital satel- 
lite receivers. 


s prototype VCR accepts a 
AU (ett end a 
larger cassette for home use. 


instead of tapes or CDs, you 

might buy a blank memory card 
and then record music onto it from a 
computer. For playback, you'd slip the 
card into a player that would be a frac- 
tion of the size and weight of current 
tape and CD players. 

NEC Corp. recently gave a glimpse 
of such a future with a laboratory pro- 
totype of its Silicon Audio technology. 
The device relies on the audio portion 
of the MPEG digital moving picture 
compression standard to squeeze 24 
minutes worth of music onto a 32- 
megabyte flash memory card. Despite 
compressing the recorded audio sig- 
nal to one-eighth its original size, the 
few music samples available sounded 
as good as CD quality to me. And the 
player, which weighs only 7.6 ounces 
and is slightly larger than a deck of 
playing cards, slipped easily into my 
shirt pocket. NEC says that since the 


A the record store of the future, 


The Silicon Audio System reads flash memory 
cards. Headphones plug in at left. 


device has no moving parts—unlike 
CD and cassette players—further in- 
tegration of the electronics will allow 
the player to be shrunk to just slight- 
ly larger than several credit cards. 

The cost of those memory cards is 
the major drawback to the scheme: A 
32MB card currently costs around 
$2,000. NEC says a specialized, 
though still expensive, version might 
be available in two years. NEC pre- 
dicts, however, that 90 minutes worth 
of memory card capacity will cost ap- 
proximately $100 by the year 2000; 
playback-only cards will cost even 
less. The other major hurdle the com- 
pany sees is in making the technology 
an industry standard, which would be 
necessary for widespread use. That 
future record shop is, indeed, far in 
the future.—Dennis Normile 
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Age based ratings are as- The game is reviewed again in | 
VIDEO GAMES signed according to the levels of completed form before packag- 
profanity, vi and sexual ing is printed. 
DECIPHERING content by the Entertainment ‘Manufacturers are not obligat- 
THOSE RATINGS Software Rating Board (ESRB), ed to submit games, but some 
оп autonomous group. Game retailers refuse to carry nonrat- 
ow when your kids puta сотропіеѕ submit videotape ed games. While retailers sup- 
video game like "Corpse containing ће most extreme port the system, they are not 
Killer” on their wish list, scenes. Three raters randomly obligated to enforce it. More 
you don’t have to take their selected from a pool of 50 d+ оп 250 titles have been rated 
word that ће game isn’t vio- verse people ages 21 to 70 re- — so far, and consumers can call 
lent. Check the box. Ratings view the material independent the ESRB at (800) 771-3772 
similar їо ones used for movies — ly. The three results are com- іо get information. “Corpse 
started appearing on games pared and once a consensus is — Killer," incidentally, is rated 
late last year. reached, the rating is assigned. — "M."—Candace Golanski 


TELEVISION 
Grapnics User INTERFACE 


acintosh and Windows users 

are accustomed to point-and- 

click icons. But people plugging 
in their TV sets are typically greeted 
by text-based menus. 

Thomson Consumer Electronics’ 
new ProScan color TV line incorpo- 
rates on-screen graphics that, when 
used with the point-and-select remote 
control, enable viewers to access fea- 
tures and set-up procedures. A picture 
of a living room is linked to more spe- 
cific information such as a drawing of 
the back of a VCR to show you where 
to make connections. 

You can use the bit-mapped graphics 
to learn about surround-sound speaker 
placement and adjustments. If you're 
not satisfied with the color balance, the 
system illustrates the impact color ad- 
justments will have on your picture. 

In case you don't like the graphics, 
though, text menus are still accessible. 


Nipper, the RCA mascot, offers a guided tour on ProScan TVs. 


TELEPHONES 
Wipve-Area CALLING 


ant to receive calls anywhere 
in the world? AT&T now offers 
True Connections, a 500 area 
code. It’s a more sophisticated version 
of the first-generation 700 area code. 
Callers may use any long-distance 
company’s network to reach someone 
who has a 500 number, but for now 
you must be an AT&T home sub- 
scriber to receive them. Sprint and 
MCI customers will be able to sub- - 
scribe to 500 numbers by mid-year. | 
Monthly subscriptions range from | 
$1 for individuals to $7 for businesses. 
(A $1 introductory offer is available | 
through April 30th.) The complete | 
package includes call-forwarding and 
reverse billing. It also allows cus- 
tomers to pre-program calls to ring on 
phones at different locations in a de- 
sired sequence based on where they're 
most likely to be, such as home, office, 
car, and then an out-of-town hotel. 
While the system searches for | 
the subscriber, the caller is 
told to "hold while the call is 
being connected." Unless the 
caller has a pin number given 
by the subscriber, the caller— 
who is not warned that the 
call may be turning into a very 
long-distance one—is respon- 
sible for the cost of the call. 
For an extra $5.95 a month, 
subscribers can add unlimited 
voice mail and call screening. 
The same 500 number is avail- 
able for life, so the service is 
ideal for anyone who moves 
often.—Wendi E. Black 


GOMPUTERS 
SOFTWARE 


Newron A-Go-Go 


acking even a basic PC modem, 
Lis Newton isnt much of a 

“personal communicator.” But oth- 
er companies are picking up where 
Apple left off, adding new wireless 
communications hardware to the 
Newton software. 

Motorola's new Marco looks like a 
vertical version of the company’s Envoy 
communicator, but it runs Newton soft- 
ware. Marco has a two-way RF (radio 
frequency) modem inside, and it in- 
cludes a subscription to either the Ra- 
dioMail or Ardis Personal Messaging 
services. Each service uses the Ardis 
radio network, which covers 400 metro 
areas and more than 10,000 cities in 
all. RadioMail lets you connect to popu- 
lar on-line services, while Personal 
Messaging lets you exchange e-mail 
with other members of the service. 

Motorola has enhanced the basic 


Marco blends Apple's Newton software with 
Motorola’s two-way wireless modem for 


communicating on the run. 


Newton interface with software for 
touch-screen access to e-mail and fax- 
ing, as well as connections to options 
such as news and stock quotes. The 
rest of the on-screen features are iden- 
tical to the Newton’s. Marco also in- 
cludes a PC Card slot and runs for 
about eight hours on its nicad battery. 
Marco costs between $900 and $1,400, 
depending on the type of service. 

Marco isn’t alone in expanding the 
Newton's horizon. A small company 
called Digital Ocean offers a wireless 
version of Newton called Tarpon for 
communicating with Macintosh office 
networks. Apple is working on two- 
way wireless options for Newton as 
well.—Jon Pepper 


Pentium POSTMORTEM: 
CHECKING THE CHIPS 


rors in microprocessors until In- 

tel’s Pentium turned out to have 
one. And if a new chip-testing tech- 
nique called model checking lives up 
to its promise, it could be a long time 
before we see more headlines scream- 
ing about silicon slip-ups. 

Using temporal logic—a language 
for describing a system’s behavior 
over time—model checking finds cir- 
cuit errors that escape the simulation 
tools that chip makers traditionally 
use, according to Carnegie Mellon 
University researchers who devel- 
oped the technique. Basically, the 
testing process starts with an error 
and works backward down a decision 
diagram tree to find the stage of com- 
putation, or state, that preceded it. 

This approach lets testers thor- 
oughly examine chips of enormous 
complexity that can produce many 
different states—as many as 10 to the 
100th power. 

Chip designers at Intel and else- 
where are already investigating 
model checking. Even now, there 
are more bugs lurking in computer 
chips than most of us suspect, 
warns Carnegie Mellon’s Edmund 
Clarke. “The Pentium bug is just 
the tip of the iceberg,” he says. 
—Mark Henricks 


| of us thought much about er- 


SEND In THe 
CLONES 


end in the Macintosh clones? 

Don't bother—they’re here. 

‘After years of speculation and 
raised hopes, the first officially li- 
censed Mac-compatible computers 
have been formally introduced. 

Radius Inc., a San Jose, Calif., 

maker of Macintosh monitors and 
video boards, says it will begin selling 
а Power Macintosh clone this spring. 
The new Radius system, tentatively 
called the VideoVision Workstation, is 
aimed at people working with digi- 
tized video and with desktop publish- 
ing. Radius's computer won't be a 
cheap knockoff, though; the price is 
expected to exceed $5,000. Another 
well-known Mac peripheral maker, 
DayStar Digital, is expected to pursue 


the same strategy with its own high- : panies have expressed interest, 
end Power Mac clone. including notable names such as 
But less costly Mac compatibles Toshiba and Acer. So far, big 


American PC makers like IBM and 
Compaq say they're not interested. 


should bloom this spring too. Power 
Computing, a start-up company 
based in Milpitas, Calif., 
that is partly owned by 
Olivetti, says it will sell 
Power Mac dones by mail = 
and supply systems to 
other companies for resale. 
That could result in Power | 
Mac systems that cost less 
than comparable models 
from Apple. 

Larger companies will 
likely enter the Mac mar- 
ket soon. Several E 
Japanese, Korean, 
Taiwanese, and European com- 


Radius's new video powerhouse is EUR 
among the first Mac dones. 
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COMPUTERS (S SOFTWARE 


Dicitat AUDIO 
PC SPEAKERS 
Boost THe Bass 


һе music emanating from multi- 
LESS PCs often sounds tinny and 

shallow, due to a lack of bass re- 
sponse in the small speakers that usu- 
ally accompany such systems. But a 
handful of PC speakers are now 
thumping with better bass. 

NEC's new AudioTower speakers 
(about $100) employ a relatively tall 
cabinet design (11 inches) and a spe- 
cial air-flow system to increase bass 
response. The sleek pair deliver eight 
watts of power per channel for crisp 
sounds at higher volumes and allow 
you to keep two different sound 
Sources (such as a CD-ROM player 


low) crank up the bass, 
ing multimedia PCs 
ler than ever. 


sound 


and a personal stereo) connected at 
the same time. 

Bose brings its reputation for high- 
quality sound to the desktop with its 
new MediaMate speakers ($339). The 
sloping Bose speakers are angled to 
send the music upward toward your 
ears and use a port (or opening) in the 
cabinet coupled with dynamic equal- 
ization to provide rich bass sound. 
Like the NEC speakers, the Media- 
Mate system offers dual-source in- 
puts. For even better sound, Bose sells 
the Acoustimass multimedia system 
($699), which includes a large bass 
speaker/amplifier and two small 
speaker “cubes.” 


INTERNET 
UNTANGLUNG THe WEB 


cool stuff you hear about on the 

Internet? It could be as easy as 
signing up for Prodigy, CompuServe, 
or America Online. 

The major on-line services are 
opening new doorways to the Inter- 
net's most coveted location: the collec- 
tion of eclectic and colorfully illus- 
trated pages known as the World 
Wide Web. Using a system of docu- 
ments that let you jump from one 
place to another by clicking on high- 
lighted words, the Web offers every- 
thing from maps of London to up- 
dates on TV’s “Melrose Place.” But to 
cruise the Web, you need “browsing” 
software and access to the Internet. 

Prodigy recently became the first to 
offer both. Its Web browser looks and 
works similar to the popular Mosaic 
software, and Internet access comes 
via Prodigy. Web cruising is included 
in Prodigy’s monthly charge of $9.95, 
plus $2.95 per hour after five hours. 
For now, the Web features are for 
Windows users only. Mac users will 
be able to plug in this fall. 

America Online plans similar Web 
access this month, with CompuServe 
following suit by summer. Microsoft 
says it will include Web access with 
Windows 95, due in August. 


р: know how to get to all that 


RAIN GAUGE 


PC Pest CONTROL 


‘oday, routine pesticide showers 
protect crops from bacterial 


microbial menaces. But tomorrow's 


ment and the other on his PC, may 
be able to control pests with more 
data and less chemicals. 

University of Missouri researchers 
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blotches, fungal slime, and other 


farmer, with one eye on the environ- 


have enlisted the computer in the 
war on crop disease. Using a field 
monitor and a Windows PC, the 
Show-Me Plant Disease Forecasting 
System watches the weather and 
warns formers when it seems likely 
that опу of ten common crop dis- 
eases might hit. 

“We know that weather, porticu- 
larly moisture, fuels plant disease,” 
says plant specialist Hal Shaffer, 
who helped create the Show-Me 
system. “By 
knowing—and 
spraying—just 
when disease 
conditions are 


ripe, farmers con 


A new system for farmers uses a field monitor (right) that 
basi чена oer rar 
ware (left) that interprets to pr - 
ease problems, such as the apple cedar rust shown here. 


cut their use of chemicols." 

The Show-Me field monitor, 
attached to о post, logs air and soil 
temperature, humidity, rainfall, 
wind speed, and leaf wetness. The 
monitor transmits this data via radio 
signals every two minutes to о 
receiver cabled to a home PC. The 
Show-Me software then analyzes 
the readings to figure the likelihood 
of certain diseases, and advises on 
the type and quantity of pesticides 
to be applied. 

The Show-Me system, which costs 
about $1,200 (not including the 
PO), will be available commercially 
by early 1996—iust in time for the 
spring harvest.—Kathryn Brown 


Voice RECOGNITION 
Bopy LANGUAGE 


hen people talk, they do more 

than make sounds. They point, 

roll their eyes, and make other 
gestures that clue the listener into 
their meaning. But this sort of human 
expression can create problems for 
computer voice-recognition systems, 
which can neither see nor interpret 
such movements. 

Psychologist Richard Bolt of the 
Massachusetts Institute of Technolo- 
руз Media Lab thinks he can help. 
Working with Media Lab engineers, 
he's designed an experimental comput- 
er interface that combines voice recog- 
nition with eye and gesture tracking. 
This interface recognizes not just what 
you say but where you are looking and 
pointing. 

‘To use Bolt's “multi-modal interface" 
System, you put on a magnetic body 
suit that senses shoulder and arm posi- 
tions, a glove that detects finger posi- 
tions, and a headband that tracks eye 
position with a tiny camera. Then, in 
Bolt's demonstration, you face a screen 
displaying an interior-decorating pro- 
gram and give it verbal and physical 
directions. Pointing to a room, for ex- 
ample, you can instruct the computer 
to “Put the table here." Or you can cir- 
cle your hand and say, “Turn the table.” 

Bolt admits the current setup is 
cumbersome, but the suit and gloves 
might eventually be replaced by com- 
puter-mounted cameras, making more 
natural communication possible. 
—Robert Langreth 


UPDATE 


SOFTWARE PATENTS 
Snot Down 


who uses the programs they pro- 
duce—can breathe a little easier 
thanks to recent rulings by the U.S. 
Patent and Trademark Office (PTO). 
The PTO has overturned two hotly 
disputed software patents in recent 
months. The first, a patent for storing 
and retrieving images, could have sti- 
fled competition in the burgeoning field 
of multimedia software. The second 
patent, claiming exclusive rights to the 
concept of using advertisements in 
Software, was reversed after a compa- 
ny demanded royalties from a pub- 


lisher who used the Energizer Bunny 
feb SX. duse {йш ай ды ad f cs si Ex 


$^ publishers—and everyone 


The CD-ROM version of 
Trivial Pursuit updates the board game 
With photos, music, ond video dips. 


GAMES 
Boanps To Bytes 


ometimes, the old games are the 

best games, even on your PC. Vir- 

gin Interactive Entertainment 
and Parker Brothers have linked up 
to bring classic board games into the 
multimedia age. 

The games aren't quite the same as 
you may remember, however. The lat- 
est electronic revival, Trivial Pursuit, 
incorporates an hour's worth of video 
clips, over 500 sound effects and voic- 
es, and more than 1,400 digitized pho- 
tos—answering questions on every- 
thing from Mount Rushmore to 
Madonna. Diehard fans of the board 
edition shouldn't be bored, either, as 
there are more than 4,000 new ques- 
tions and answers in the multimedia 
version. Trivial Pursuit is now avail- 
able on CD-ROM for Macintosh and 
Windows PCs. 

Virgin already sells versions of 


COMMUNICATION 


WIRELESS Mopems 
In THE CARDS 


п theory, at least, wireless modems 
[г like a wonderful convenience. 

In reality, they tend to be clunky box- 
es that you carry around with your 
portable PC, cabling the two together 
when you want to send or receive data. 

But a new generation of wireless, ra- 
dio-frequency modems is in the cards— 
literally. Two companies with plenty of 
experience in wireless communication, 
Motorola and Ericsson, have developed 
RF modems that fit on PC Cards, which 
slide inside most notebook and some 
handheld PCs. At this writing, neither 
is for sale in the United States but both 
should become widely available some- 
time this year. Motorola is already sell- 
ing its Personal Messenger card in 
Canada and a number of Asian coun- 
tries for about $650, while Ericsson is 
attempting to woo other companies to 
sell its M2190 modem. 
Motorola’s RF modem is on a Type II 
card, while Ericsson’s modem is on a 
slightly thicker Type III card. 


New RF 


Monopoly, Risk, and Scrabble on CD- modems like 
ROM for Windows PCs. Next up is an Ericsson's 
electronic edition of the classic Parker M2190 promise to make 
Brothers whodunit game, Clue, for wireless communication more 
both Mac and Windows systems. convenient. 
nition TVs. The National Digit and manuscripts to 42 schools 
DIGITAL Library, as it’s called, ond libraries across the country. 
Books become the most extensive The Harvard and Corell 
resource to date of the federal University libraries are also con- 
VIRTUAL LIBRARY — government's emerging ducting ordine trials. 
National Information The Library project will cost 
eed to go to the library? ^ Infrastructure. The Library's millions of dollars. It costs about 
N iege ecr ite goal is to digitize up to five mi- $2 to $6 to scan a single page 
building: You may soon lion items by the year 2000. into digital form. Initial funding 
be able to use your PC to drive Via the Internet, the Library is coming from private foundo- 
down the information highway already offers a 26-million-item tions. A host of technical and 
to a “virtual library.” їс database, соп- legal issues must be ironed out, 
The Library of Congress is gressional and copyright infor- induding security and copyright 
leading an effort to convert mation, and several American A visitor's center at 
books and other research items Memory selections. The latter е Library of Congress will 
into digital forms that could be is a five-year experiment that the technologies 
viewed over computer screens ^ offers 210,000 digitized pho- needed for a digital library. 


From the driver’s seat in this all-new, comfort-driven 
interior, you face a completely redesigned instrument 
panel. Ease of control, easy-to-read gages, they’re 

all in place to maximize your command of the | ү 
road. And to maximize your driving safety, ‘ \ 

dual air bags and anti-lock brakes are ^w 
standard equipment. 
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Huge new jetliners 
«arrying 600 to 
800 passengers 

«ould be flying 


within a decade. 


BY BILL SWEETMAN 
AND STUART F. BROWN 


MEGAPLANES 


eronautical engineers toiling 
at computer workstations in 
the United States and Eu- 
rope are conceiving a new 
generation of gigantic airlin- 
ers. The designers aren't just 
dreaming up pretty pictures 
or the next corporate annu- 
al report. Commercial airlines—their 
customers—want to know how soon 
they can begin flying megaplanes on 
the booming routes to the Asia-Pacific 
region. 

Airbus Industrie, Boeing, and 
McDonnell Douglas, the world's 
biggest aircraft manufacturers, have 
all sketched stout double-decker jets 
that resemble 747s that have just eat- 
en a billion cheeseburgers. At least one 
of these leviathans could be in service 
by the year 2003. 

At the same time, an advanced 
brainstorming group at McDonnell 
Douglas is working on something com- 
pletely different: a *blended wing 


body" megaplane. Combining ele- 
ments of a bat-like flying wing with 
conventional slender wingtips, the 
stunning craft promises unprecedent- 
ed fuel efficiency. 

Traffic-jammed Asian airports have 
created a market for these super-jum- 
bo airplanes. In bustling commercial 
hubs like Osaka, Taipei, Hong Kong, 
and Singapore, the airports are carpet- 
ed with 747s during peak flying hours. 
According to the International Air 
"Transport Association, seven of the 10. 
busiest Asia-Pacific airports will begin 
to run out of space this year. Oval-bod- 
ied double deckers designed to fit ex- 
isting taxiways and terminal gates are 
the only way to move more people 
through airports that are approaching. 
runway gridlock. 

Singapore Airlines (SIA) would order 
megaplanes today, if it could. *How 
many we need is a function of when the 
aircraft is available," says managing 
director Cheong Choong Kong. “The 


further down the road we look, the 
more we need.” When SIA talks, plane 
manufacturers listen. A fledgling air- 
line 20 years ago, it has grown into a 
profitable intercontinental powerhouse 
that usually trades in its aircraft for 
new ones when they are less than sev- 
en years old. 

Airbus, the European airliner con- 
sortium, sees 2003 as the earliest ser- 
vice-entry date for its A3XX mega- 
plane design. The plane will need a 
range of at least 8,500 miles to provide 
nonstop service on long routes such as 
London-to-Singapore. And the A3XX 
will have to be very efficient for air- 
lines to meet its $200 million-plus 
price tag. Airbus Industrie’s goal is an 
aircraft that carries 30 percent more 
passengers than a 747 but. costs only 
12 to 13 percent more per mile to fly. 
Larger versions also could be built. 

McDonnell Douglas has shown a 
classic-looking megaplane concept 
called the MD-12. Like the A3XX, it is 


a four-engined craft with a full-length 
double deck. The MD-12 holds a rela- 
tively modest 510 passengers, but the 
company is known to be studying larg- 
er versions. Boeing has released a 
600-seat megaplane concept code- 
named the New Large Airplane 
(NLA), which could also be built in a 
stretched version carrying more than 
700 passengers. 

A major struggle for designers is tai- 
loring the dimensions of these big dou- 
ble-deckers to the space available at 
airports. The megaplane's wingspan 
and length must be limited so it 
doesn't intrude on adjacent terminal 
gates when loading and unloading. 
Landing gear location is dictated by 
the width of taxiways, and the need to 
make sharp turns at junctions. 

The A3XX design follows a path of 
careful compromise through this thick- 
et of constraints. It can seat 530 pas- К 
sengers in a three-class long-range lay- 
out, and up to 840 in high-density f 
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DRAWINGS BY MARIO FERRO 


configurations such as those used for 
Japanese domestic flights. The wings 
of the A3XX span 253 feet—41 feet 
more than Boeing’s current 747-400 
model—and thicken where they join 
the fuselage to make room for the 
main landing gear. Aerodynamic 
purists would like to reduce drag by 
using a longer and narrower wing 
spanning almost 270 feet, but Airbus 
studies suggest that 260 feet is about 
the upper limit for most airports. 
Folding outer wings will be offered, if 
airlines want them. 

An aircraft of this size can use the 
same engines and nacelles as the exist- 
ing twin-engine Airbus A330, so that 
development costs will be reduced. 
Boeing sees similar savings from pow- 
ering the NLA with four of the large 
turbofans used on its new 777 twinjet. 

The practical limit on fuselage 
length is also about 260 feet, giving de- 
signers two choices—a very wide body 
or two decks. Airbus looked at a flat- 
bodied configuration called a “horizon- 
tal double-bubble,” which consisted of 
side-by-side cylinders blended togeth- 
er. But it was heavy, and the width of 
the body ate into the limited span 
available for the wings. Instead, 
Airbus designed an oval two-deck 
body, the same solution chosen by the 
Boeing and McDonnell engineers. 


Dual decks 
work well for big 
aircraft. Though a 
cylinder is the 
lightest and 
strongest shape 
for an airplane's 
pressurized pas- 
senger compart- 
ment, an ultra- 
wide single-deck 
design leaves lots 
of space above 
and below the 
cabin. The airline 
can fill the “base- 


ment" beneath The McDonnell Douglas MD-12 megaplane concept calls for double passenger 
the floor with bag- decks running along most of the length of the fuselage. 
gage and freight, 


but the upper half is inaccessible. 
Pinching the circular cross section of 
the fuselage into an oval makes room 
for an upper deck in the otherwise 
wasted “attic” space. 


o law of physics says an airliner 
has to be an aluminum tube with 
wings and a tail. Why not a 
graceful, giant bird? That’s the shape 
of the utterly unconventional blended 
wing body (BWB) megaplane evolving 
on computer screens at the advanced 
transport aircraft development divi- 
sion of McDonnell Douglas in Long 


POWER FOR THE BLENDED WING BODY 


ADVANCED DUCTED PROPELLER ULTRA-HIGH 
BYPASS ENGINE 


A trio of 70,000-pound-thrust advanced 
ducted propeller (ADP) engines being de- 
veloped by Pratt & Whitney would power 
the blended wing body. The fuel-efficient 
ADP is an ultra-high bypass design that 
uses a huge, multibladed front fan to push 
most of the inlet air around the engine's 
turbine core, while a small flow passes 
through it and combusts with jet fuel. The 
tatio of bypass air to turbine air is 22:1. 


Today's most efficient fanjets use a bypass 
ratio of 10:1. 

The fore-to-aft slice of the blended wing 
body's airfoil-shaped center section shows 
the transition of smooth airflow into turbu- 
lence, which is gobbled up by the engine in- 
let duct. Efficiency of the ducted propeller in- 
creases in the slower-moving turbulent 
airflow. Altering propeller blade angle cre- 
ates reverse thrust during landings.—S.F.B. 
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Beach, Calif. Major efficiency benefits 
promised by the radical design have 
got engineers there excited. 

Calculations show that an 800-pas- 
senger, double-decker BWB with a 
7,000-mile flying range would be 13 
percent lighter and consume 31 percent. 
less fuel than a conventionally shaped 
megaplane cruising at the same 560- 
mph speed. On a 6,500-mile flight from 
Los. Angeles to Sydney, Australia, for 
example, the savings would add up to 
12,000 gallons of jet fuel. 

The BWB idea is a hybrid combin- 
ing elements of a pure flying wing like 
the Northrop B-2 stealth bomber, and 
traditional slender-winged airplanes. 
It inherits valuable traits from both 
parents. *The way to evaluate an air- 
plane is to look at its weight, its sur- 
face area, and its wingspan," says 
BWB configuration designer Blaine 
Rawdon. “You want low weight for ob- 
vious reasons. Small surface area—or 
wetted area—means less air-friction 
drag, and wide wingspan gives you 
low vortex drag, the losses that occur 
due to vortices forming at the 
wingtips. Everything came out nicer 
as we converged on this shape.” 

Deep-bellied and airfoil-shaped, the 
big bird’s centerbody is a “spanloader” 
design that generates part of the air- 
plane’s lift while providing a large in- 
terior volume for passengers, fuel, and 
cargo. Stresses are reduced by distrib- 
uting aerodynamic lift and the weight 
of the payload over this large area, 
which can be built from lighter, less 
expensive structures. “When all the 
dust settles, you buy airplanes pretty 
much by the pound,” says Robert 
Liebeck, leader of the BWB team. An 
eminent wing specialist and a senior 
McDonnell fellow, he occupies the in- 
dustrial equivalent of an endowed uni- 
versity chair. 

Winglet-tipped, tapered outer wings 
for the BWB were borrowed from the 
conventional MD-12 megaliner being 
developed by another design team at 


The Boeing 
engines and could carry more than 7 
McDonnell. Since the narrow wingtips 
comprise only a small percentage of 
the airplane’s total lifting area, drag 
losses due to vortices are kept to a 
minimum. Traditional wide-span air- 
planes benefit from the same effect, 
achieving a lift-to-drag ratio of about 
18. The BWB’s score on this important 
aerodynamic-efficiency yardstick is 
predicted to be at least 25—a break- 
through in airliner performance. 

Air flows to the BWB’s three ad- 
vanced ducted propeller engines (see 
box) through a horizontal “mail slot” 
inlet duct that’s clever in more ways 
than one. Locating the duct on the 
back of the centerbody and burying the 
engines inside its trailing edge will 
make the BWB an unusually quiet air- 
plane, while eliminating the risk of 
runway debris being inhaled by the en- 
gines. Finally, the inlet is expected to 
reduce fuel consumption about six per- 
cent by swallowing the turbulent 
boundary layer of slower-moving air 
atop the centerbody. 

Giantism is essential to the BWB 
idea, which begins to make sense when 
passenger capacity of 600 people or 
more is needed, according to aerody- 
namicist Mark Page. “When the air- 
plane gets big enough to become a dou- 
ble-decker, there’s a jump in 
efficiency,” he says. “The floor area of 
the passenger decks increases dramat- 
ically, but the plane’s surface area 
doesn’t increase much at all. So the 
per-passenger operating costs get more 
attractive as size goes up.” 

How far can giantism be pushed? “If 
elephants got any bigger, their skele- 
tons would become so heavy they'd be 
immobilized,” Liebeck muses. “Hippos 
can never lie down, because they 
couldn’t get up again. They are maxed 
out on weight, so they sleep standing 
in the water. But I don’t see any rea- 
son the exoskeleton of a big flying wing 
can’t get bigger. Maybe you could build 
a 2,000-passenger BWB, if you could 
find a big enough runway to land it on. 


уз New Large Airplane (NLA) proposal uses four 777 


passengers. 


The structure 
would gain weight 
with size, but the 
passenger-pack- 
aging efficiency 
would increase 
even faster.” 


at's going 
to happen 
when a 


megaliner pulls 
up to the gate? To 
avoid instant air- 


22.2 FEET 


Like the Boeing and 
McDonnell Iis, 
КЕД industries 
XX megaplane 

fe ey 

fuselage to 
package double pas- 
senger decks, 
and cargo. 


port paralysis, the 

planes will have doors on both decks, 
higher ceilings, and wider aisles laid 
out to ease luggage retrieval from the 
overhead storage bins. Terminals will 
have to be rearranged to speed the 
process of boarding and disembarking 
batallions of travelers. 

During a long flight, 600 or more 
passengers will consume the contents 
of scores of food and beverage carts. 
Airbus is looking at ways of using au- 
tomatic conveyors to load the carts and 
deliver them to galleys. A version of 
the self-cleaning public rest rooms 
found on the streets of Paris and other 
cities is also being considered. Saving 
servicing time between flights becomes 
a big deal when a single plane has 15 
or more lavatories. 

Airlines are interested in offering 
new services on megaliners, Airbus 
marketers say. One reason is that 
oval-bodied double-deckers are not 
well suited to carrying freight. The bel- 
ly hold is no bigger than that of the 
747, and most of the underfloor space 
will be filled with baggage. Also, long- 
haul airlines compete aggressively for 
the 20 to 25 percent of passengers who 
fly in business or first class. 

Extra lower-hold space may be more 
profitably used to provide amenities 
for these passengers than for hauling a 
small amount of freight. Ideas include 
a cocktail lounge; an exercise room; 
and business facilities such as private 


meeting rooms, or work areas with 
computers and fax or mailing services. 
Richard Branson, chairman of 
England's Virgin Airways, already of- 
fers low-stakes gambling aboard some 
of his aircraft, and has darkly hinted 
(in jest, we feel sure) that anything is 
legal once airborne. 

Though the efficiency inherent in 
double-decker designs helps reduce op- 
erating costs, megaplanes will need 
aerodynamic and structural improve- 
ments to meet their fuel economy tar- 
gets. Laminar-flow aerodynamics are 
one candidate. Designers have long 
known that 20 to 30 percent of an air- 
plane's drag occurs when the airflow 
over the body and wing makes the 
transition from smooth, or laminar 
flow, to turbulence. 

Perforating an aircraft's skin with 
tens of thousands of tiny holes and 
sucking a small amount of air through 
them stabilizes the flow and reduces 
turbulence. Entire laminar-flow wings 
and bodies aren't yet practical, but the 
method could be applied to cutting 
skin drag on areas such as tail sur- 
faces and engine nacelles. 

Today's noise rules will be hard for 
the big megaplanes to meet. Each new 
generation of fanjet engines has be- 
come quieter than the previous one, 
leaving air rushing over the airplane's 
skin as the main source of noise during 

[Continued on page 93] 
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utomotive design in recent years has been heavily influenced by aerodynam- 

ics, moving from the folded-paper look to the jellybean to the rounded look 
commonplace on tod: s. Breaking free of these well-worn molds, de- 
signers are now rediscovering the beauty in hoodlines, wheels, and engines, 

while the avant-garde is exploring the effect of assembling a 

secting planes that define the shape of the body without interfering with 

the airflow. Many of the new ideas merge the old and the new, 
taking the best parts of the past and combining them with 
the technology of the future. The new designs mak- 
ing the rounds of the auto shows in 1995 thus 
aren't merely far-out speculation; in fact, 

quite close to production cars 


ing-edge designs 
that herald the 
end of an era of 
lookalike ` 
—Dan McCosh 


QUAD TURBO SPORTS CAR: Ford's GT90 supercar is built on a honeycomb 
aluminum platform with a composite body. A 720-hp V12 engine with four 
turbochargers promises a 200-mph-plus top speed for the wedge-shaped, 
3,200-pound sports car. An infrared “blind spot” detection system com- 
pensates for limited rearward visibility. A spoiler hidden in the bodywork 
deploys to create downforce at high speeds. 


BACK TO THE FUTURE: The Chrysler Atlantic recreates the glory days of 
1930s-era coupes, from its rounded, distinctive fenders to the straight- 
eight-cylinder engine that is assembled from two four-cylinder powerplants 
used in the Neon. The 126-inch wheelbase barely accommodates the small- 
ish cabin, testimony to the emphasis of aesthetics over practicality. The 
overall effect is dramatic. 
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_ GONGET 


The Honda CL-X concept 
luxury sports coupe is the inspiration for 
the next-generation Acura Legend 
The angular body panels are a de- 
parture from contemporary Acura designs. 
The CL-X was designed at Honda’s North 
American design studio in Los Angeles. 
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R i Adual-height suspension 

system converts the Hyundai HCD Ill from a low- 

slung sports car to an off-road sport utility. A two-seater 

with a corbon-fiber body, it’s powered by a 240-hp turbocharged 
four-cylinder engine, with full-time four-wheel drive. A sliding roof that runs 
iu avs rms ca he gat ba several opea pocius. 


Part sport utility, part pickup, the Ply- 
mouth Back Pack two-seater is front drive, with a 135-hp 
> four-cylinder engine. The concept car is some 20 inches 

% shorter than the Neon, which supplies most of its compo- 
nents. Folding seats add to the cargo space, and a bike rack 
is built in. Beneath the pickup bed is a lockable trunk. 


i Lincoln’s V8-powered, rear-drive L2K roadster hints at a dash- 
ing future for Ford's luxury car division The concept car's 3.4-liter 250-hp V8 is 
poeple ne of Alon ы idle мны Ба 
interior is a 
capable driver's cockpit. Full-length underbody panels reduce aerodynamic drag. 
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The Buick XP 2000 is a four-door version of the 
Riviera coupe, a car GM insists will not see production. The ex- 
tra set of doors ties in well with the flowing body lines. Antici 
pated power is a 3.5-liter V8—a strong hint that Buick is de- 
veloping such an engine—coupled to a five-speed automatic 
transaxle. A key fob can be coded to include various memory 
features such as seat position and mirror adjustments, while a 
“smart card” that fits into a slot in the instrument panel auto- 


me uam E: 


The Oldsmobile 


Antares is a preview of the next-genera- 

tion Cutlass Supreme. With a 113-inch 
wheelbase, Olds follows the trend toward 
a longer chassis to increase interior room. 


The center console contains a pop-out 


mounting for Olds’ GPS-based Guidestar 
navigation system—a permanent installa- 
tion for the onboard navigation introduced 
last year. Another innovative feature: os- 


Gillating fans for interior ventilation. 


The Eagle Jazz is a high-perfor- 


mance sports sedan strongly reminiscent of Euro- 
pean four-seaters. It is an extreme version of 
cab-forward design—the windshield is well over 
the front wheels. The 2.5-liter, 175-hp V6 
promises good performance. A front double- 
wishbone suspension is coupled to a rear 
multilink suspension, another sophisti- 


cated feature aimed at 
improved handling. 
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о see the future of The hip bone’s 
surgery, step into the 
tenth-floor operating room at 
Sutter General Hospital in Sacra- 
mento, Calif., where orthopedic sur- 
geon William Bargar is implanting an connected to 
artificial hip in a 61-year-old man. 
The man’s problem shows up clearly on 

the X-rays. Normally, the joint where the ball 
of the femur, the long bone of the leg, fits into the 
socket of the hip is smooth and round, cushioned by the leg bone, 
cartilage. In this patient, it’s jagged and misshapen, 
with patches of worn-away cartilage. This patient can just 
about walk, but it hurts. 

Bargar has already cut off the top end of the femur and has in- " 
serted a metal replacement into the socket. and that s 

Now he calls on an assistant: a thin, seven-foot-tall machine 
with a single arm that is fitted with a drilling device. In a matter 
of minutes, humming gently, it drills a precise opening in the fe- 
mur where the bottom half of the hip implant will fit. 

This is Robodoc, the first robot to perform surgery on humans. where the 
If all goes according to plan, it will be generally available in a 
year or two—and other surgical robots aren’t far behind. 

If the idea of a robotic surgeon sounds scary, you should see to- 
day’s real-life alternative. It’s another day, another hip implant 
at Sutter General. This time, Bargar isn’t using Robodoc. In- trouble starts. 
stead, he’s using the regular hip-replacement procedure. There’s 
nothing delicate about it: To get to the misshapen joint, the sur- 
geon has to cut several inches of flesh; then, to make an opening 
for the metal implant, he has to hammer away at the bone. 

To do this, Bargar uses the standard tools of the trade: a surgi- BY EDWARD EDELSON 
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with the heart is chosen 


z program, Robofit. 


te Suigeons in 
етеп! into an 
Robodoc, 


Doctors’ robotic 
E a metal 


cal hammer and an 18-inch-long instrument called a brooch, 
akind of chisel. With the brooch, Bargar hollows out a space 
in the bone; into this space he inserts the metal implant, 
which is held in place by special medical glue. 

While effective, the brooch is not as precise as Robodoc. 


hip replacement, a procedure developed in the early 

1960s by John Charnley, a British orthopedic surgeon. 
Ina healthy hip, the round upper end of the femur fits snug- 
ly into the cartilage-lined socket of the hip bone. Disease or 
wear and tear can wreck the joint, making movement 
painful or impossible. Charnley’s solution was to cut off the 
ball part of the femur and substitute a metal ball on a prong 
that was cemented into an opening in the leg bone. 

The trouble was that cemented implants had a limited 
life of five to 20 years—OK for older patients, not so good for 
younger ones. So about 15 years ago, manufacturers de- 
signed implants whose metal surfaces were treated so that 
the surrounding bone would fuse with them. These are 
called ‘cementless implants.’ In most cases, cementless im- 
plants last longer. But there is a disturbing incidence of ear- 
ly failure, which has been traced back to a bad fit that pre- 
vents the desired bone-implant fusion. In these patients, the 
hole made for the implant just isn’t good enough. 

The Robodoc idea was born in 1985 when Bargar, who 
was an engineer before he became a doctor, chatted with 
Hap Paul, a veterinarian he had met in their days at the 
nearby University of California at Davis. Paul did many hip 
operations on dogs, because certain large breeds (notably 
German Shepherds) are prone to have bad hips, a condition 
called dysplasia. He and Barger agreed that it would help if 


T o understand Robodoc, you need to know the niceties of 


Magnetic resonance images of a patient's brain are 


precisely superimposed on a live image of the surgical 
site to help guide neurosurgeons. The live image is 
provided by a TV camera in the operating room. 
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the opening for a cementless implant could be made with 
precision by a robotic drilling machine. 

In late 1985 and during 1986, the team took the idea to ro- 
bot manufacturers and were turned down cold. As the com- 
panies saw it, the robot in question would have to do some- 
thing different for every patient; the standard industrial 
robot is programmed to do the same thing repeatedly. The 
companies didn’t see much of a market for such a machine. 

There things stood until Bargar mentioned the idea to his 
father, a retired salesman for IBM. As Bargar tells it, he got 
a phone call a few weeks later from someone at IBM, who 
said, “Гуе never met the chairman of the board of IBM, but 
he just called me and said you had a project that interests 
us. How can I help you?” This was 1986; a year later, IBM 
put some of its own people to work on the project and hired 
a series of UC Davis graduate students to help. By the end 
of 1987, laboratory results proved the project feasible. The 
next year, Hap Paul used an early version of Robodoc to per- 
form 26 operations on dogs. In 1990, IBM spun off the pro- 
ject into a company called ISS, in which it retained a stake. 
Bela Musits, an IBM mechanical engineer who had worked 
on the project, became president of the new company. 

In October 1993, ISS got Food and Drug Administration 
permission to use Robodoc on ten human patients; the first 
human procedure was performed that month. When the se- 
ries of ten was completed, the FDA authorized an expanded 
program of 300 such operations. It’s underway now at sever- 
al hospitals, including one in Europe. The goal is to meet the 
quota by the middle of 1995, with ultimate marketing ap- 
proval not long after that. 

Robodoc is controlled by a computer system called Or- 
thodoc. The computer’s job is to make hip replacement a 
more predictable procedure. Today, 
surgeons normally pick an implant 
(from the dozens that are available) 
by eyeballing X-ray images. Some- 
times the decision is changed in the 
operating room because the implant 
doesn’t fit. 

A surgeon like Bargar can use Or- 
thodoc to make that decision correct- 
ly and well in advance. To prepare 
for an operation, he sits before a 
computer screen at Sutter General, 
looking at images of a diseased hip 
joint that is to be replaced by an arti- 
ficial hip implant. Bargar methodi- 
cally assesses how different hip im- 
plants will fit this 61-year-old 
man—how much bone will have to 
be cut away, how well a given im- 
plant will fit. Bargar can fit images 
of different sizes and models of im- 
plants one after another into the im- 
age of the patient’s hip bone to see 
how good the fit is. It takes only a 
few minutes to pick the proper im- 
plant and to produce a computer 
tape that will guide Robodoc. 

Hip replacement isn’t the only 
possible use for a Robodoc system. 
Other potential applications include operations centered on 
bone, such as knee repairs and replacements; and spinal fix- 
ation surgery, in which pins must be placed precisely in the 
spinal column. 

Will it ever be used for tissue other than bone? “Soft-tis- 
sue surgery requires real-time images,” Musits says. “That’s 
several years away.” 

And here he touches on the major concern in surgical ro- 
botics: What are Robodoc’s potential limitations? For years, 


AESOP: 
The Third Hand 


A robot surgeon's helper named AESOP is 
coming soon to a hospital near you. AE- 
SOP, or Automated Endoscopic System for 
Optimal Positioning, is the first robotic sur- 
gical system to be approved by the Food 
and Drug Administration for general med- 
ical practice. 

AESOP doesn't actually cut into flesh 
and bone; it simply holds a camera-and- 
light combination that otherwise would re- 
quire a technician. That's just one reason 
AESOP won relatively quick approval from 
the Food and Drug Administration (which 
authorizes such medical devices) to be 
marketed for general use. Its estimated 
cost is about $20,000. AESOP acts as a 
surgeon's third hand for the relatively new 
technique called laparoscopy, which is 
playing a major role in abdominal surgery. 
Instead of cutting the abdomen wide open, 
the surgeon makes three small incisions. 
Two of them are for the surgeon's instru- 
ments. The third is for a combined mini- 
camera and light that allows the surgeon to 
see what's going on. 

In today’s operating room, the camera- 
light combination is positioned by a techni- 
cian, who may find it difficult to place the 
light in the exact location requested by the 
surgeon. It's an awkward situation, but 
more manageable when AESOP replaces 
the technician. 


AESOP, the first robotic surgical 


t for abdominal 
surgery. The task is usvally performed by a technician, often with less than satisfactory results. 


system on the market, holds a camera and light 


AESOP, which Wang describes as “the 


AESOP arose a few years ago, when 
Jonathan Sackier, a surgeon at the Univer- 
sity of California at San Diego, envisioned 
an automated holder that the surgeon could 
control. Sackier eventually got in touch with 
Computer Motion Inc., a small company in 
Goleta, Calif., that wanted to get into med- 
ical robotics. With CMI president Yulun 
Wang and other surgeons as consultants, 
Sackier helped develop AESOP for la- 
paroscopy. 


AESOP looks simple enough. It's a black 
box the size of a microwave oven and has a 
rigid arm that holds a camera and light. It's 
operated by a five-button, foot pedal device 
the surgeon controls. Sackier loves it. 

“It knocks about 20 minutes off the time 
of an operation, which saves money," he 
says. "The surgeon is less frustrated, be- 
cause there's no need to keep yelling in- 
structions at a technician. It's safer. And 
you do away with a gowned assistant, 
which saves even more money." 


first of a new class of robots," sailed 
through the FDA system for marketing au- 
thorization in about ten weeks. Wang calls 
AESOP an impressive "extension of a per- 
son's physical abilities. It operates in real 
time and it's interactive. You can conceptu- 
alize an octopus surgeon. We're limited on- 
ly by what the human brain can control." He 
sees future uses beyond laparoscopy in 
ear, nose, and throat surgery and in radia- 
tion therapy.—E. E. 


computers and robots have been used to guide industrial 
processes that require the shaping and cutting of material. 
But a robot in the operating room runs into a big problem: 
The human body is mostly soft, squishy tissue. Industrial 
robots are built to work on hard, inflexible materials. That's 
different from working on flesh and blood. So the first surgi- 
cal robots have been tailored to adapt to that material. 
Robodoc works only on hard material, human bone. In à 
different approach, at New York University Medical Center, 
Dr. Patrick Kelly, a neurosurgeon, is using a computerized 
system that processes X-ray and magnetic-resonance im- 
ages and produces a 3-D picture of brain tumors. Kelly uses 
the images to guide him in surgery, but so far the human 
hand is needed to do the cutting, for a simple reason: Brain 
tissue can move, and even a few millimeters difference can 
be vital when you cut in the brain. A neurosurgical imaging 
system similar to Kellys has been developed by General 


Electric in conjunction with Brigham and Women's Hospital 
in Boston. In Toronto, neurosurgeon James M. Drake of the 
Hospital for Sick Children has used a comparable imaging 
system in more than 50 brain operations. Again, the com- 
puter just does the preliminary work; the human touch is 
still needed when surgery begins. For example, AESOP 
(Automated Endoscopic System for Optimal Positioning), 
the first robotic surgical system to gain approval for general 
use, doesn't do any cutting. It holds the camera and light 
that are inserted into a patient for abdominal surgery (see 
“AESOP: The Third Hand”). 

But that could change quickly in the next few years. Oth- 
er companies have more daring plans. The shape of the fu- 
ture may be unfolding at Computer Motion Inc., the compa- 
ny that developed AESOP. The company’s idea is a bulky, 
awkward-looking robot whose working part is a small fin- 

[Continued on page 90] 
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Sylvia Earle, one of the world’s 
most accomplished marine 
scientists, is battling the 
biggest of all throid 

to the oceans: 


P 


BY DAWN STOVER 


EN 


ylvia Earle has no ap- 
petite for seafood. “ns, 
dulging a taste for tuna отч 
swordfish is comparable to dining on 
mountain lion steak or eagle pie," she 
says. Earle's startling statement is 
part of her latest campaign to educate 
people about overfishing, pollution, 
and other human activities that 
threaten the oceans. 

Like the mountain lion and eagle, 
tuna and swordfish are carnivorous 
predators that make their living at the 
uppermost end of a massive food chain. 
Although they are not officially listed 
as endangered species, they are in big 
trouble. The number of adult Bluefin. 
tuna in the western Atlantic Ocean Һаз К“, 
dropped by 90 percent since 1970, 3 
around 22,000 fish. A staple of Japanz 
ese sushi bars, the bluefin tuna can 
grow to 1,500 pounds and bring 
$30,000 apiece at the dock. Less expen- 
sive and more plentiful yellowfin and 
albacore, the varieties typically found ж 
on supermarket shelves, make tuna E 
the most popular seafood in America. 

Teaching the average person to view _ 
fish and other ocean life as something 5 
more than a meal to be served with å 
lemon wedges has long been Earle's = 4 
goal. The 59-year-old marine biologist $ 


Zt 
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Over 75% of the new Explorer 
can be recycled, thanks to 
innovative materials and new 
manufacturing technologies. 


Tbe only leading sport utility f FE 
witb standard dual air bags* ! 


Introducing The New Ford Explorer. 
Creating À Better Environment. Inside And Out. 


Tbe new Explorer bas CFC-free 2 
air conditioning, which doesn't 
deplete the world’s ozone layer. 


Explorer's new instrument 
Î panel bas large, easy-to-use 
radio controls. 


Free 24-Hour Roadside 
Assistance for 3 years/36,000 
miles. See dealer for details. 


"Always wear your safety belt. 


Unique new floor console 
bas rear controls for radio, 
beating and air conditioning. 


Explorer bas the most room 

in its class, plus offers exclusive / 
reclining rear seats for even 
more comfort. Ww 


Earle makes no bones about having fun 
on the job. Here, she swims with dolphins 
and fish in the Bahamas. 


has devoted her life to exploring the 
sea. One of the world’s most accom- 
plished marine scientists, she has 
spent more than 6,000 hours underwa- 
ter, and once took up residence there 
for two weeks straight. She has set sev- 
eral diving records, including the deep- 
est untethered solo dive. She was the 
first female chief scientist of the Na- 
tional Oceanographic and Atmospheric 
Administration (NOAA). And now she 
hopes to become one of the first to visit 
the deepest spot in the world’s oceans. 
The purpose of all this activity isn’t 
just to study the plants and animals of 
the ocean, in which Earle takes a child- 
like delight. Her goal is to communi- 
cate the wonders of the sea to landlub- 
bers everywhere, so that they will see 
the ocean as more than just an empty 
expanse of blue water and will recog- 
nize that their own future depends on 
the oceans. “We need to change our ac- 
counting, so that a fish doesn’t have 
value only when it’s dead,” she says. 
Tuna and swordfish are not the only 
seafood that is off limits for Earle. She 
doesn’t eat shrimp, prawns, or scallops 
either, because they are obtained by a 
method equivalent to bulldozing the 
ocean floor. For every pound of shrimp 
caught in the Gulf of Mexico and At- 
lantic Ocean, nine to ten pounds of red 
snapper, mackerel, and other fish are 
killed. “It’s like cutting down an entire 
forest to get a few ferns,” Earle says. 
She also avoids shark meat because 
these slow-reproducing fish are in de- 
cline. And she can’t bear to consume 
grouper, a friendly fish she calls “the 
Labrador Retriever of the sea.” In fact, 
she no longer eats any type of wild 
game from the ocean. In her view, the 
idea that free-roaming fish can contin- 
ue to supply protein for a growing 
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world population is 
akin to the notion 
that modern civilizations can 
survive on a hunter-gatherer's di- 
et of buffalo, deer, rabbits, and 
Squirrels. 

Currently, about 90 million metric 
tons of food come from the sea each 
year—16 percent of all the animal pro- 
tein consumed around the world. But 
as fish populations plummet, Earle be- 
lieves people will need to turn to aqua- 
culture. This will probably mean focus- 
ing on easy-to-raise species like tilapia 
and catfish, in the same way that agri- 
culture has come to focus on a few do- 
mesticated animals (cattle, pigs, and 
chickens) and cereal crops (corn, rice, 
and wheat) to meet the nutritional 
needs of large populations. Earle also 
proposes the creation of Wild Ocean 
Reserves—marine wilderness areas 
where fishing and oil exploration would 
be prohibited. 

Earle lays out these ideas in her book 
Sea Change: A Message of the Oceans 
(New York: G.P. Putnam's Sons, 
$24.95), published this month. The 
book sounds an alarm about the state 
of the ocean environment. Fisheries 
around the globe are in a state of col- 
lapse, and the worldwide catch has 
been dropping since the late 1980s. 
Four of the world's 17 major fisheries 
are commercially depleted, and the oth- 
er 13 are either fished to full capacity 
or overfished, according to the United 
Nations Food and Agriculture Organi- 
zation. Meanwhile, ocean pollution and 
traffic are increasing. 

But Earle believes the greatest 
threat to the ocean is ignorance. If peo- 
ple are aware of the diversity of life 
within the oceans, she hopes, then they 
will fight for the “critters” she finds so 


irresistible. "It's the lack 
of knowing that 
leads to the lack 
of caring," she 
says. 

а Earle fell in 
love with the ocean when she was only 
three years old. A wave knocked her off 
her feet during a vacation visit to the 
beach, and she was impressed. Grow- 
ing up on a New Jersey farm, and later 
in a small Florida town on the Gulf of 
Mexico, she paid close attention to the 
natural world around her. Even as a 
child, she made careful notes about her 
observations. Today she describes her- 
self as a “thoroughly academic but per- 
petually waterlogged marine scientist.” 
She speaks softly and carries a big list 
of credentials. 

She made her first dive in Florida’s 
Weekiwatchee River at age 16 in a bor- 
rowed copper helmet. Although the 
heavy headgear bit into her bare 
shoulders, she was captivated. She 
soon graduated to the newly invented 
underwater breathing apparatus 
called scuba. 

Since then, she has dived all over the 
world: the Gulf of Mexico; the 
Caribbean Sea; the Bahamas; the Indi- 
an Ocean; Papua New Guinea; Hawaii; 
the Red Sea; the Gulf of California; Ore- 
gon’s Crater Lake; the Galapagos Is- 
lands; the Nankai Trough off the coast 
of Japan; and the Truk Lagoon in the 
Caroline Islands of the western Pacific, 
in Micronesia. 

It can take months to analyze the 
samples and observations collected 
during a few hours of diving. Earle’s 
longest research project focuses on the 
distribution of algae in the Gulf of Mex- 
ico. She studied these plants for her 


doctoral work at Duke University, and 
to this day continues to collect them. 
Rows of metal cabinets in her home of- 
fice are filled with about 20,000 
pressed specimens representing more 
than 1,000 species. 

On her earliest cruises to collect 
samples, Earle was often the only 
woman aboard. After an interview 
with the Mombasa Daily Times in 
1964, at which she “blathered on about 
plants and fish and the spirit of explo- 
ration,” she was embarrassed by the 
headline chosen for the article: “Sylvia 
Sails Away With 70 Men But She Ex- 
pects No Problems.” 

The same sort of attention came her 
way in 1970, when she led an all- 
woman team of aquanauts that lived 
in an underwater habitat for two 
weeks, venturing out into the sur- 
rounding ocean for 10 to 12 hours 
every day. The expedition was part of 
a NASA program intended to study 
the behavior of people working in iso- 
lated, hostile environments. 

When the women returned to the 
surface, they were astonished to find 
that they had become celebrities. Ig- 
noring the teams of men that had con- 
ducted similar research, newspaper 
headlines focused on the accomplish- 
ments of the women they dubbed 
“aquababes.” Earle and her colleagues 
were treated to a ticker-tape parade in 
Chicago, given medals by the Secretary 
of the Interior, and invited to lunch at 
the White House. 


point for Earle. The long hours un- 
derwater had given her a chance to 
study the habits of individual fish, and 
to observe the rhythms of daily life in 
the ocean. All the attention paid to the 


Т: NASA mission was а turning 


Earle collects algae 
samples for a 1989 
research project in the 
Truk Lagoon, located 
in the Caroline Islands 
of the western Pacific. 


pound researcher 
could easily ex- 
tract her arms 
from Jim’s sleeves 
to scratch her 
nose or take notes, 

A submersible 
transported Earle, 
clothed in her ar- 
mor, to the ocean 
floor six miles off- 
shore from Ha- 
waii. Once she 
reached the bot- 
tom, the sub’s op- 
erator released a 
strap, and Earle 
was free to walk 
about. She saw a 
shark with glow- 
ing green eyes, 
red crabs clinging 
to pink coral, and 
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aquanauts also made her realize that 
she had a platform from which to 
speak on behalf of the oceans. “Гуе had 
some special opportunities that have 
set me apart, like an astronaut, and 
Im compelled to share my experi- 
ences," she says. 

One of those experiences was a 
record-setting dive in the Jim suit, 
named after diver Jim Jarrett, who 
tested the prototype in the late 1920s. 
The 1,000-pound suit is ordinarily used 
for salvage operations and oil rig main- 
tenance. In 1979, Earle became the 
first person to don 
the suit for scien- 
tific research. 

Resembling as- 
tronaut apparel, 
the suit wasn't 
exactly made for 
Earle. The five- 
foot three-inch- 
tall scientist had 
to stand on her 
toes to look out 
through the ports 
in the helmet. 
But petiteness al- 
so had its advan- 
tages: The 115- 


This Mark V antique 
diving helmet from 
Graham Hawkes" 
collection is similar to 
the one Earle used on 
her first dive in a 
Florida river. 


Е 
б 


huge sea rays hov- 
ering like enormous butterflies above 
the ocean floor. Most amazing of all 
were stalks of bamboo coral. Like the 
vast majority of the animals living in 
the deep sea, the corals were biolumi- 
nescent. “When I reached out to touch 
them, they flashed blue,” she recalls. 
Pulses of light raced up and down the 
stalks. 

Normally, divers wearing Jim and 
other anthropomorphic suits are low- 
ered and raised from boats using large 
cables. Earle, however, was the first so- 
lo diver to descend to 1,250 feet without 
a tether. 

Not long after the record-setting dive, 
colleagues began referring to Earle as 
Her Royal Deepness, or simply Her 
Deepness. She is not a haughty queen, 
but rather a warm person who doesn’t 
so much shake your hand as embrace it 
with both of hers. The nickname is a 
sign of respect for her willingness to 
take risks in the pursuit of ocean sci- 
ence. Al Giddings, a photographer who 
has worked on numerous projects with 
Earle, says she has “nerves of steel.” 

The ocean can be a dangerous place. 
It's dark and cold. You can't take a 
breath without the proper equipment. 
In deep water, the pressure can crush 
you if you aren't protected. And if you 
go deep enough, you have to return to 
the surface slowly to release dissolved 
nitrogen gas from your bloodstream. 
Break this rule, and you get the bends. 

Although Earle has never suffered 
from the bends, she has had several 


life-threatening underwater encoun- 
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ters. She once had to discourage a men- 
acing shark by kicking it in the snout. 
And while diving at Truk Lagoon, she 
was stung by a poisonous lionfish. “I 
deserved it,” she says. “I was trying to 
lure him out for a photograph.” The 
pain was excruciating, and she had to 
endure an hour of decompression be- 
fore getting treatment. Still, she claims 
that danger is relative. “I feel safer in a 
diving suit than I do on the freeway on 
a Friday afternoon,” she says. 

The Jim dive took place in the mid- 
dle of a five-year period during which 
Earle studied humpback whales with 
Roger Payne and his wife Katherine. 
The Paynes are whale experts who 
have made recordings of humpback 
songs, but they have never swum with 
the whales. That was Earle’s role. 

Together, she and the Paynes made 
many discoveries about the singing 
whales, including the fact that hump- 
backs apparently do not use their blow- 
holes to produce sound; how they sing 
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is still a mystery. 
While underwa- 
ter, Earle could 
not only hear the 
whale songs but 
could also feel 
them. When a 
singing whale 
passed within 50 
feet, her whole 
body vibrated. "It 
is so powerful it 
almost hurts," she 
says. 

She wanted to 
follow the whales 
as they dove deep 
into the ocean, but 
50 the technology 
suit. that would give 
her this capability 
didn't exist. So, in 
1981 she and en- 
gineer Graham 
Hawkes founded 
Deep Ocean Engi- 
neering, a compa- 
ny "born of frus- 
tration." Earle 
had met Hawkes 
while planning 
the Jim dive. Mar- 
ried in 1986, the 
couple has since 
g divorced, but they 
fis remain friends as 
well as business 
associates. 
$ With their com- 
1 pany, Earle and 

Hawkes hoped to 
build tools for ex- 
5 ploring the sea. 
$ Their most suc- 

cessful product 
proved to be a remotely operated sub- 
mersible called Phantom. Almost 300 
of these machines have been sold. They 
are used for telepresence experiments; 
drug interdiction; mine detection; and 
the inspection of nuclear reactors, 
dams, oil rigs, and pipelines. 

Early versions of the Phantom were 
tested in the swimming pool behind the 
hilltop house in Oakland, Calif., where 
Earle has lived since 1976. Four cats, 
three dogs, two horses, two birds, and 
any number of wild creatures roam the 
overgrown property. 

On one wall of her home office Earle 
has mounted a 16-foot-long map of the 
world's oceans. Fish are everywhere in 
the room: wooden fish, stone fish, glass 
fish, stuffed fish, fish paintings, even 
fish swimming across the computer's 
screen saver. From this office, Earle 
has helped develop several manned un- 
derwater vehicles as president of Deep 
Ocean Engineering. 

In 1984, the company celebrated the 


"reverse launch" of a one-person sub- 
mersible called Deep Rover. Instead of 
cracking a bottle of champagne across 
the bow of the crablike craft before it 
entered the water, Earle christened it 
as it emerged from an underwater hid- 
ing place. 

The following year, Earle became 
one of four people who have piloted 
Deep Rover to a depth of 1,000 me- 
ters—the deepest any solo diver has 
ever gone. The submersible's acrylic 
hull offered a wraparound view of the 
environment. In the past, most infor- 
mation about life in the sea came from 
dragging nets through the water and 
examining the samples retrieved. 
Imagine trying to study the lives of 
New Yorkers by dragging a giant net 
down Fifth Avenue as you fly over it. 
To really comprehend the world below, 
you need to visit it. 


cept a presidential appointment as 

the chief scientist of the National 
Oceanic and Atmospheric Administra- 
tion (NOAA). She was brought in, as 
she says, “to help put the O back in 
NOAA." But to her disappointment, 
the agency ignored its National Under- 
sea Research Program while allocating 
millions of dollars for satellites and 
ships to study the oceans. Although 
Congress has kept the research pro- 
gram alive, its total annual budget is 
less than NASA recently spent on a 
new toilet for the space shuttle. 

The biggest event that occurred dur- 
ing Earle's two years at NOAA was 
the massive oil spill in the Persian 
Gulf. As a research associate in botany 
at the Smithsonian Institution, she is 
currently analyzing plant samples 
gathered in the Gulf after the spill. 
She visited the area six times along 
with other scientists and officials as- 
sessing the damage; she had done sim- 
ilar work as part of a team that re- 
viewed the Exxon Valdez spill. “It 
made me realize the swiftness with 
which humans can dramatically alter 
an environment tens of thousands of 
years in the making," she says. Yet 
one of her most lasting memories is of 
nature's resilience: freshly excavated 
ant hills of white sand sprinkled 
across a field blackened with oil. 

In 1992, Earle returned to private 
life and a project called Ocean Everest, 
which she and Hawkes had started. 
The goal of the project is to visit the 
deepest spot in the world's oceans—the 
underwater equivalent of climbing 
Mount Everest. Far more people have 
been to the top of Mount Everest than 
have been to the bottom of the seven- 
mile-deep Mariana Trench near Guam. 
In fact, more people have been to the 
] 


Г 1990, Earle left her company to ас- 
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t about 7:45 a.m. on 
May 20th, I received 
this message from the 
Air Traffic Control 
tower: “Cleared as 
filed, to Le Bourget, 
Paris.” It was no small 
miracle that I had 
been able to slip 
through a nonstop 
flight plan of 3,213 
nautical miles, or 
about a thousand miles more than the 
plane was supposed to fly without refu- 
eling, but it was all I needed to hear. 
After contacting ground control, I tax- 
ied out briskly and put the Learjet on 
the threshold of Runway 32 at the 
Grumman Company airfield in Beth- 
page, on Long Island, New York. All I 
needed now was the local tower's clear- 
ance to take off. 

Everything had worked unbeliev- 
ably smoothly so far: No one except a 
few confidants had any inkling that I 


BY ROBIN NELSON 


sat all alone in the Learjet 35A, since a 
crew of two is mandatory for all flights 
under international aviation regula- 
tions. That cap on top of the duffle bag 
strapped to the seat beside me wasn't 
placed there by accident. I intended to 
replicate Charles Lindbergh’s epic 
flight on my own first transatlantic ef- 
fort and do it, like him, in a state-of- 
the-art airplane I could fly safely—if 
not legally—alone. 

I had filed for a 7:52 departure, the 
exact time as Lindbergh’s; however, 
Roosevelt Field, where he actually 
broke ground on the most famous 
flight in history, has been closed for 
decades. It was actually closer to to- 
day’s La Guardia airport than to Beth- 
page, but I couldn’t afford to try this in 
a spot like La Guardia. Not only would 
the pandemonium of its scheduled air- 
line operations seem wholly inappro- 
priate, I probably would have been 
busted by now. 

Today was the flight's 67th anniver- 


X 


CYBERFLIGHT 


Flight fanatics linked through the Internet create a 
world in which anybody can be Charles Lindbergh. 
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rain in the low broken clou: 
pink in early daylight, condi 
cannily similar to that May morning 
when Lindbergh said, “I guess ГЇЇ go.” 
My flight plan in the Lear would take 
just over seven hours, or about a full 
day less than the 33 hours and 30 min- 
utes it took the Spirit of St. Louis. Та 
be arriving at Le Bourget in darkness, 
too, but instead of the people of Paris 
rushing out to line the runway with 
torches there is now a full set of lights 
and even an instrument landing 
tem. That's OK—the $64,000 question 
would still be the same as it was 67 
years ago: Can I make it? 

The Lear 35A's full fuel load with 
auxiliary wingtip tanks gives it a rated 
safe range of a little more than 2,000 


nautical miles 
carrying two crew and four passen- 
ger: going to try to stretch it to 
3,200 with no payload. It meant my 
eyes would be glued to the fuel gauges 
every bit as much as Lindbergh's were. 
And I would definitely have to find the 
jetstream as forecast up there at 
40,000 feet today, at almost 90 knots 
and dead off my tail for the last three 
hours of the trip. Now the tower 
cleared me and after rechecking the 
frequency for Madison, Conn., my first 
enroute VHF Omnirange (VOR) radio 
checkpoint, I eased the throttles for- 
ward but kept pressure on the brakes 
until the engines had spooled up a bit. 
Time to go. 

I wasted no time getting the gear up 


The douds were tinged pink in 
early daylight as the pilot lifted his 
Learjet off a Long Island runway. 
The view is from a computer screen 
showing Microsoft Flight Simulator 
New York add-on scenery. The 
flight plan would have him arriving 
in France some seven hours later, 
or a day less than Lindbergh’s 
Spirit of Saint Louis. 
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and heard it ka-chunk 
into the wells; and in a few seconds 
more came the reassuring whir of the 
flap actuators as the Lear’s nose 
tucked down a bit. Now the game was 
begun in earnest. 

In any jet aircraft, climbout is criti- 
cal to fuel economy; if you try to horse 
even a sleek little Lear up to its best 
cruising altitude too fast you'll use way 
too much fuel in the process and cut 
your operating radius significantly. In- 
stead, you go up as on a staircase, 
burning off some fuel on each step be- 
fore taking the next. Concentrating on 
that, I didn't even notice Boston Ap- 
proach passing me off to Manchester; 
they had to call me twice. Before I 
knew it, I was at 37,000 feet watching 
the Automatic Direction Finder needle 
swing around as I passed over the bea- 
con on Iles de La Madeleine, a speck in 
the Gulf of St. Lawrence north of 
Prince Edward Island. The VOR radio 
there is called Grindstone. Lindy had 
gone a little farther north, overflying 
the city of St. John's, Newfoundland. 
For me it was going to be all water now 
until Ireland with, jeez, still almost 
five hours to go. 


where an aircraft engine that runs 
like a Swiss watch over dry land 
starts sounding rough over open water. 
Now it was happening to me, but I re- 
sisted the urge to play with the throt- 
tles and tried instead to find some kind 
of symphonic reassurance—“air 
Beethoven"—in there between the 
snarl of the twin Garretts and the muf- 
fled scream of the slipstream. It began 
to work, as the late morning strangely 
and almost suddenly turned into late 
afternoon. 
I honestly don't know exactly where 
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T here is a well-known phenomenon 


Left: Dawn approach to Le —— 
Field with Ei titel: lel Tower in right back: 
pe (as seen through Flight Simu- 
jor Paris add-on scenery). Below: 
Learjet landing; Cessna over the is- 
land of Ibiza—not on Lindbergh’s 
route; and Learjet instrument panel. 
Bottom two files (freeware scenery 
by Juan Cabeza) are available 
through Internet News Group. 


things first went wrong. I 
am aware of the basic 
principles of Great Cir- 
cle navigation. The- 
oretically, you fly a 
constantly changing 
heading, but practi- 
cally, you break it 
up into straight 
legs between rea- 
sonably spaced 
checkpoints. I had a 
working satellite position indicator in 
the plane, but I was more focused on 
throttle settings and 
monitoring fuel. All 
the while I kept find- 
ing myself drawn in 
awe to Lindbergh’s 
“majestic cloud can- 
yons” over the dark 
sea below, imagining a 
silver speck way down 
there somehow pick- 
ing its way through 
the gray, marbled gal- 
leries. Maybe it was 
when I was wonder- 
ing how he felt when 
ice first began to show up on 
his wings that I let the Lear 
wander a little north of 
track. Maybe more than a 
little. 

I finally noticed the 
discrepancy and imme- 
diately tried to correct 
for it without overcor- f 
recting, but I didn’t 
know how much 
damage had been done until 
about five hours out when Carnmore, 
my first solid VOR checkpoint in west 
Treland, chimed in. I was supposed to 
have come in directly over it heading 
east-southeast, but there it was, more 
than 70 nautical miles due south. After 


hours of dodging through storms and 
icy conditions at low altitudes with 
nothing but dead reckoning to go on, 
Lindy had hit his planned landfall at 
Dingle Bay right on the nose. But it 
looked like nobody was ever going to 
call me “Lucky.” 

I wrenched the Lear into what was a 
dangerously steep turn at that altitude 
and headed south. But what was the 
use? Within a few minutes the remain- 
ing fuel totals showed me I had little 
chance to even make the French side 
of the Channel, much less Paris. In the 
end, I simply rolled the shuddering 
plane onto its back and pulled it into a 
screaming vertical dive that would 
probably strip off the Lear’s wings and 
plunge me somewhere in the Irish Sea. 

Maybe I'd try again tomorrow. 

I did try again, and experience 
counts. So far, out of my nine attempts 
to replicate Lindbergh's transatlantic 
solo, six have been successful—al- 
though that includes once slightly 
overrunning the end of the runway at 
Le Bourget. The country is not in dan- 
ger of running out of Learjets, howev- 
er, since these flights of fancy are all 
being made in a desktop computer, us- 
ing a program called Flight Simulator 
as the primary software. Further, 
since life must be lived in what we call 
the real world, the disastrous first try 
was the only flight I made continuous- 
ly over a full seven-hour span. On all 
the others, I flew an hour or so, then 
just saved the parameters and shut 
down the system wherever I was, 
whether kissing terra firma goodbye 
over Grindstone VOR, approaching 
Ventnor and the Channel, or with the 
myriad lights of Paris unfolding far 
ahead in the night before me. When I 
get the urge again, May 20th is always 
in there waiting for me. 

If anything I've related here about a 
solo transatlantic experience rings 
with the slightest bit of authority, it's 
owed entirely to the evolution of a re- 
markable assemblage of computer 
Software. Though still commonly re- 
ferred to as a “game,” even by comput- 
er savants with no particular interest 
in aviation, Flight Simulator has come 
to embrace what is an unparalleled 
complex of virtual reality. And how 
that happened is unique. 


tially for the Apple computer in the 

early 1980s by Bruce Artwick, an 
ex-Hughes Aircraft engineer and fledg- 
ling private pilot. It immediately at- 
tracted a following among pioneer 
computer gamers, even though those 
first four-color flat graphics were prim- 
itive and the airplane had nowhere to 
fly that correlated with the real world. 
Artwick subsequently partnered with 


Fs Simulator was authored ini- 
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$59.95 (CD-ROM) or $49.95 (disk) 

Microsoft Corp., Redmond, WA " 
Provides flight model for Learjet; configurable weather, time, sea- 
earth-surface scenery with a few airports, the CD-ROM version 
includes more than 150 additional airports and the world's major 
rivers and mountains and all U.S. radio navigation aids. True 
global (latitude/longitude) system serves as accurate matrix for 
add-on scenery. 


MICROSOFT NEW YORK AND PARIS ADD-ON SCENERY 

Under $30 each 

Microsoft Corp., Redmond, WA 

Adds high detail, urban features within Flight Simulator for the New York and Paris areas. 
New York includes Bethpage (Grumman) and Paris has Le Bourget, among other airports. 


155 SCENERY 

Download via CompuServe, Internet, or direct from developer. Shareware registration fee is $10 
for each of ten U.S. regions, or $40 for entire U.S. 

T-Square Co., Williamsburg, VA 

Adds virtually every U.S. airport (runways and lights only) to Flight Simulator Version 5 scenery; 
includes instrument landing facilities where appropriate. 


RADIO 
Download via CompuServe, Internet, or direct from developer; free with registration of ISS 


scenery. 
T-Square Co., Williamsburg, VA 

Provides radio "chatter" within Flight Simulator operations, including official-sounding Air Traffic 
Control and control tower clearances, weather reports, traffic alerts, and “handoffs” to enroute 
control centers. 


FSPLAN 

Download via CompuServe, Internet, or direct from developer. Shareware is $10 or free with 
registration of ISS scenery. 

T-Square Co., Williamsburg, VA 

Enter takeoff and destination airfields, any routing preferences (based on radio aids or other air- 
ports in any FS Version 5 compatible scenery file), and program generates full route with all 
navigation checkpoints in seconds. 


EURBGL (scenery) 

Download via CompuServe; freeware. 

Enrico Schiratti (compiler), Hans van Wije (designer); Krefeld, Germany 

Includes numerous navigation aids and airports for Europe from the Mediterranean to Ireland, 
including Scandinavia. 

STARS 

Download via CompuServe or Internet; freeware 

John Blackie, Melbourne, Australia 

Provides alternate sets of stars for night sky specific to earth region you're flying over. Has cor- 
rect constellations, as opposed to “canned” (generic) star patterns in Flight Simulator. 


FINAL APPROACH 

Download via CompuServe. Shareware program registration fee is $30 (discounted $5 for each 
new airport approach that the plate user submits, up to $15) 

Georges Lorsche, Luxembourg 

Creates, accepts, edits, displays/prints Landing Approach Plates that include runway layouts, 
nearby navaids, radio frequencies, standard procedures for world's airports (over 300 con- 
tributed from around the world currently in library; airports are downloadable free via Com- 
puServe or internet). 


INTERNET NEWS GROUP: Flight-Sim@grove.iup.edu 

To subscribe e-mail: flight-sim-request@grove.iup.edu 

Maintains discussion/news group on flight simulation (90 percent of traffic is Flight Simulator ori- 
ented). Archives almost all relevant shareware and freeware files (see above), including com- 
mercial upgrades—available via Internet File Transfer Protocol (FTP).—R.N. 


the software giant Microsoft to market 
the program for IBM-compatible ma- 
chines, building a mathematical flight 
model that behaved more like real air- 
planes do, and adding things like con- 
figurable weather effects, including 
winds, cloud cover, ambient tempera- 


tures, and barometric pressures— 
eventually even thunderstorms. (The 
program also became a popular way to 

test IBM compatibility.) 
What really put it across, however, 
was the development of “scenery” 
[Continued on page 86] 
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AND YOU THOUGHT THE EARTH’S SURFACE 


1994 
Л Trophy 
anufacturer's / Truck 
Champion E » ERES Champion 


There are oceans. And then there's something that's really big and blue. Once again, the Ford Oval has made its mark 
across the world. It's called racing success, and no other automaker can make a claim of such global proportions. But 
at Ford, no matter where on Earth we capture another checkered flag, we always bring home the most interesting 


WAS DOMINATED Bv WATER. 
A "m — ^ za > [ex $1 € 


TTT 
7 шш 
EXT ч ROUSH RACING EEz SCCA Trans-Am 
TOOL А 7 Manufacturer's 
Champion 


1994 
Formula One 
Driver's 


souvenirs. One weekend, it may be an idea on steering components from a hairpin curve in Monaco. Another 
weekend, a lesson in durability from off-road shock treatments in the Baja desert. Of course, the end result is simple: 
More winning technology for the Ford car or truck you can drive. Looks like we have everything covered. 


he average new car costs more than $20,000. 
That’s a king’s ransom for a young family 
seeking safe, reliable transportati 
which is why used cars and lease 
deals are currently hotter than the |: 
wind from Rush Limbaugh's lips. But | 
there should be a way to buy a new | 
automobile without abducting a head 
of state. 

Nor should one sacrifice perfor- 
mance. Just because a car has a tempt- 
ing price doesn’t mean that it has to be 
sluggish, rough riding, obstreperous, or 
cramped. 

Today, savvy shoppers are able to 
choose from a burgeoning field of inex- 
pensive sedans that behave as if they 
had graduated from charm school. 
Technological advancements and rising 
customer expectations have foreign and 
domestic carmakers alike building nifty | | 
little models aimed to please. Proof of this 
is the lineup we’ve mustered for this 
month’s car test—a Chevrolet Cavalier, 
Mazda Protege, Nissan Sentra, Pontiac 
Sunfire, and Toyota Tercel. All are brand- 
new designs. 

They share many common features, such 
as a four-cylinder, front-wheel-drive power- 
train; a practical four-door bodystyle; a fold- 
ing rear seat to stretch cargo space; and dri- 
ver and passenger air bags. Each one 
bristles with cutting-edge technology, and | 

each has a likable personality. We ordered all with the @ 

most frugal engine available, a five-speed manual trans- 

mission, and air conditioning. Trim and equipment levels 
{ varied widely, spreading the price range from $12,052 for 
E the Chevrolet Cavalier to more than $16,000 for the 
3 Nissan Sentra. 
% During the 1970s and '80s, import brands owned this 
8 corner of the market. That changed with the coming of 
È General Motors’ Saturn and Chrysler Corp.’s Neon. For 


BY DON SHERMAN 


Small sedans are finally out of the penalty box, with these five 


state-of-the-art, low-cost models ready to hit the boards. 
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1995, GM ups the competitive ante an- 
other notch with a new compact sedan 
for Chevrolet and Pontiac showrooms. 
We've included both editions here be- 
cause they illustrate the breadth of of- 
ferings possible with one platform. 
The Cavalier is the value leader, 
wearing only five options and that 
$12,052 price tag. The Pontiac Sunfire 
is a mini sport sedan loaded to the gun- 
wales with power everything, yet its 
window sticker is just 
over $14,000. At those 
prices, the Cavalier and 
Sunfire prices aren’t just 
economy-class, but are al- 
so indicators of how the 
dollar/yen exchange has 
tipped decidedly against 
Japanese brands. How- 
ever, the Japanese are by 


Acceleration 
NISSAN SENTRA GLE 


PONTIAC SUNFIRE SE 


CHEVROLET CAVALIER 


TOYOTA TERCEL DX 


and concave interior surfaces to pro- 
vide more room for passengers. One 
sacrifice is tire size: The Protege’s 
175/70SR-13 rubber gives an other- 
wise handsome car a weak-kneed look. 

At least the Protege excels in mass 
efficiency with the second lightest curb 
weight. Mazda’s new 1.5-liter ECO 
(economy and ecology) engine is small- 
er than the previous base engine and 
tuned for maximum mid-range torque. 
A portion of its intake 
manifold is made of 
four formed-aluminum 
tubes, trimming three 
pounds of weight. This 
manifold design also 
provides smoother in- 
ternal surfaces than 
would be possible with 
a conventional casting, 


no means ready to con- WALA FOOTER w improving the engine’s 
cede defeat. "wen M volumetric efficiency. 
Mazda was one of the raking The Nissan Sentra 
first to move its entry-lev- PONTIAC SUNFIRE SE 133 ^ has the most exotic 
el four-door sedan up- power source in this 
scale, The new-genera- NISSAN SENTRA GLE 135 test. As is the Japanese 
tion Protege seconds that practice, dual overhead 
motion with significantly ЩЫ 18 cams operate four 
Stretched interior dimen- " д valves per cylinder. The 
sions. By comparison, the АНЫ 1M Sentra goes a step fur- 
Nissan Sentra is slightly E " ther with variable valve 
shorter than its immedi- ШЕШН timing. At low rpm, a 
ate predecessor. How- computer-controlled he- 
ever, a 4.l-inch-longer  Double-lane change lical drive gear retards 
wheelbase and a one-inch NISSAN SENTRA GLE 882 the intake cam timing 
jump in width make for a for a smooth idle and 
much roomier interior. АШЫ 59.2 maximum fuel econo- 
Aon S 
Toyota's price fighter, the Maza — s4 A Above idle speeds, 
Tercel, bucks fashion by the intake cam is ad- 
staying exactly the same TOYOTA TERCEL DX 54 vanced to enhance 
size on the outside while cylinder filling, thereby 
shrinking slightly on the CHEVROLET CAVALIER 882 increasing power out- 
inside. Thelossofinterior мн put. The system works 
room is the result of §lalom as advertised: With 115 
packing more safety fea- horsepower at 6,000 
tures—such as a passen- CHEVROLET CAVALIER 5 rpm on tap, the 1.6-liter 
ger-side air bag and AGUA TO А 15 Sentra delivers nearly 


side-impact-resistant 
structural reinforce- 
ments—within an exist- 
ing envelope. 

Based on interior di- 
mensions, both the 
Tercel and the Sentra re- 
main in the EPA’s sub- 
compact class, while the Chevrolet, 
Mazda, and Pontiac sedans are full- 
fledged compacts. Offering the most el- 
bow room is the Protege, a car engi- 
neered with what Mazda calls 
“OptiSpace Design.” Touted as a step 
beyond the popular cab-forward ap- 
proach, OptiSpace juggles a host of 
such variables as powertrain packag- 
ing, interior layout, styling, and func- 
tional requirements to maximize over- 
all efficiency. 

In this instance, Mazda’s solution is 
an arched roof line, a very short hood, 
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PONTIAC 


NISSAN SENTRA GLE 


SUNFIRE SE 


TOYOTA TERCEL DX 


as much punch as the 
2.2-liter Cavalier and 
Sunfire four-cylinder 
producing 120 horse- 
power at 5,200 rpm. 
Philosophically, the 
import and domestic 
engines are worlds 
apart. Instead of overhead cams and 
multivalve combustion chambers, the 
Cavalier and Sunfire use a pushrod 
valvetrain, two valves per cylinder, 
and extra piston displacement. The 
benefits are simpler construction and 
more torque in the rpm range most dri- 
vers use while commuting to work or 
running errands. In conjunction with 
the larger engine in the Cavalier and 
the Sunfire, tall gearing keeps the revs 
low on the highway to minimize fric- 
tion losses and boost fuel efficiency. 
One area where the GM engines 


LH 
41.3 
454 


shine is in their low maintenance re- 
quirements: Platinum-tipped spark 
plugs last 100,000 miles, and hy- 
draulic lifters cancel the need for 
valve-lash adjustments. The three 
Japanese engines use shim-type tap- 
pets requiring periodic maintenance. 


ie only way to know for sure which 
powertrain approach is better is to 
compare all facets of perfor- 
mance—acceleration, passing ability, 
and fuel efficiency. On the test track, 
the Pontiac Sunfire showed the most 
enthusiastic response to a heavy foot 
on the throttle. It stopped the zero-to- 
60-mph clock in 9.4 seconds, quite suffi- 
cient to keep pace with traffic. (It’s no 
match, however, for a Chrysler Neon or 
a GM Saturn, which also take the mul- 
tivalve high-tech engine approach; both 
of these cars rushed to 60 mph in less 
than nine seconds in “Neon Meets Its 
Competition,” July '94.) A $390 wide 
tire and 15-inch aluminum wheel op- 
tion helped the Sunfire leap off the line 
ahead of both the skinny-tired Cavalier 
and the high-revving Sentra. 
Honorable mention goes to the Protege 
and. the Tercel for high scores in 30- to 
50-mph top-gear passing acceleration, 
attributable to their light weight and 
shrewd gearing. 

The flip side of the performance coin 
is fuel efficiency. The high-tech Nissan 
sets the curve here with an exemplary 
40 mpg in the EPA’s highway mileage 
test. Special Sentra engine features 
aimed at reducing friction are light- 
weight pistons with only two (not 
three) rings and a crankshaft with nar- 
row micro-finished journals. The GM 
cars, laden with engine and ancillary 
equipment, are three to five mpg in ar- 
rears of the Japanese competition. 

With the exception of the petite 
Tercel, all of the cars in this test are on 
the heavy side. It’s because safety 
equipment like driver and passenger 
air bags do tote up. Furthermore, every 
manufacturer has made major strides 
in body-structure stiffness to eradicate 
squeaks and rattles, to improve ride 
and handling, and to diminish the like- 
lihood of injury in a serious collision. 
For example, Mazda claims a 90 per- 
cent increase in the Protege’s bending 
stiffness and a torsional rigidity that’s 
50 percent higher than the previous 
model. The Nissan Sentra boasts an 18 
percent improvement in resistance to 
twisting. While the other three makers 
haven’t quantitatively rated their 
gains, the Cavalier, Sunfire, and Tercel 
all feel significantly more robust than 
their predecessors. 

Another measure of any car body’s 
strength is whether or not it passes the 
federal government’s 1997 dynamic- 
side-impact crash standard. The three 


Japanese models are already up to 
snuff, but the GM products don’t yet 
meet this imminent requirement. 

A popular notion is that ride quality 
is directly proportional to a car’s mass. 
To check that theory we drove all five 
test cars over the four-mile “ride road” 
at Chrysler’s proving grounds in 
Chelsea, Mich. This collection of cali- 
brated surfaces, varying from glass- 
smooth tracts to stretches ravaged 
with potholes, quickly revealed each 
car's warts. 

Our first discovery was that there 
were significant differences between 
the Chevy Cavalier and Pontiac 
Sunfire. We expected a somewhat 
firmer ride in the Sunfire because of 


amount of car for the 


its low-profile 15-inch tires. (Sus- money. Nissan Sentra 
pension calibrations are common be- sets the curve in fuel 
tween the two cars and don’t change efficiency. Pontiac 
with tire size.) That expectation was Sunfire takes top hon- 


confirmed, but the Cavalier was quiet ors in acceleration. 
and poised while the Pontiac buzzed 
and clunked. Another major difference 
was in instrument panel design. On 
rippled pavement, the Sunfire’s over- 
sized and softly molded glovebox door 
resonated wildly, while the Cavalier's 
smaller, lighter, and stiffer panel 
wasn't ruffled at all. (Granted, our test 
Sunfire was an early production unit 
retrofitted with engineering improve- 
ments; production models may well be 
more sound.) 

Both the Toyota Tercel and the 
Nissan Sentra also demonstrated taut 
ride motions and some impact 
harshness. While the 
Sentra was fraught 
with a wobbly shift- 
er, noisy tires, 
and dashboard @ 
resonance, the 
Tercel felt solid 
and rattle-free. 

The Mazda 
Protege, on the 
other hand, was in a 
class by itself. It glided over 
rough pavement with a supple stride 
and gentle ride motions. Its skinny 
tires no doubt played a significant 
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role; with their high aspect ratio, 
they’re oriented more toward a 
smoother ride than better handling. 
The Protege also benefits from a de- 
sign feature that is lacking in the oth- 
er four vehicles—an independent rear 
suspension. While simple trailing- 
arm-twist-beams are now standard 
fare in this class, Mazda has stuck 
with twin rear struts, each located by 
one trailing and two lateral links. This 
design allows each wheel to move over 
road irregularities without disturbing 
the opposite wheel. 

After the ride evaluation, we con- 
cluded that there is practically no cor- 
relation between a car’s curb weight 
and its ride quality. There is, however, 
a direct link between ride and han- 
dling, since the same suspension cali- 
brations obviously .must serve both 
purposes. Once again, the big-footed 

[Continued on page 91] 


COVERING THE BASES 


It wasn't so long ago that the Japanese 
attacked the soft underbelly of the do- 
mestic auto industry with small, inexpen- 
sive cars that were well-engineered and 
efficient. In the process, they successfully 
challenged the notion that such a car had 
to be a sawed-off, cut-rate version of a 
big car. 

The new Chevrolet Cavalier and 
Pontiac Sunfire take those lessons to 
heart. GM has made the structure of 
these cars strong and stiff. Doors close 
with a thunk, and the interior appoint- 
ments are simple but well-made, The 
economy is achieved by paring complexi- 
ty—by reducing the number of compo- 
nents and maximizing the interior room. 

Allin all, Sunfire and Cavalier offer un- 
common value, with standard dual air 
bags and antilock brakes. Steering is 
light and precise, rear-seat headroom is 
near best in its class, and the brakes 
have a touch like the pedals on a grand 
piano. There are still nits to pick, howev- 
er; for example, the engine's torque is 
achieved with some roughness. But with 
their overall balance and straightforward 
execution, the Cavalier and its more spir- 
ited sibling are the best small cars to 
emerge from GM. 

The new Toyota Tercel is a tad 
Stronger; the Nissan Sentra is smoother 
and more refined; and the Mazda 
Protege is more comfortable and space 
efficient. These cars are a solid step 
above their economy car origins, but with 
prices to match. 

The Chevy Cavalier, however, trims its 
price without cutting too many corners. 
It's a car that finally covers the small-car 
base that GM has left open for so long. 
—Dan McCosh 
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"Labor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership labor rates per hour. 


SOME IMPORTANT FACTS 
YOU SHOULD KNOW ABOUT 
ENGINE TREATMENTS. 


Slick 50° Advanced Formula Engine Treatment" ч à 
is the only one proven to provide significant | 


long-term engine wear reduction. a з 
" ‚ Pu — 


; Starting your engine is a terrible thing to do. d 
Up to 80 percent of all engine wear occurs during cold starts, 
when virtually all the oil is still in the oil pan. WEAR TEST 


Industry Recognized Ball-On-Cylinder Test 


In industry recognized tests, Slick 50 is the : Shen fails 


б ry © PREMIUM MOTOR OIL 
only engine treatment that provided © DURA-LUBE 


1 1 D STP 
significant wear reduction. 


Motor oil with a full treatment of Slick 50 
meets the latest standards of the American Petroleum Institute 
(API). No other engine treatment has this certification! 


The Society of Automotive Engineers (SAE) has published a 

technical paper (#941983) documenting Slick 50's chemistry and 
the unique process by which it actually reduces the cause ADVANCED FORMULA 
of friction and wear in automotive engines. ENGINE TREAT TMENT 


CONCLUSION: BECAUSE IT'S YOUR CAR, SLICK 50 
IS THE ONLY ENGINE TREATMENT 
YOU SHOULD ALLOW 
IN YOUR ENGINE. TS 


The spirit of cyberflight 
(Continued from page 77 


based on a few real-world cities, land- 
marks, airports, and radio navigation 
aids. But soon even rabid Flight Simu- 
latorists got bored with flying back and 
forth within or between the limited 
scenery areas (New York, L.A., San 
Francisco, and so on) that Microsoft 
could pack into a set of disks that also 
had to digitally encompass the essen- 
tial aerodynamics. There was a clamor 
of requests for area-specific scenery, 
some coming from real-life pilots who 
found they could actually gain some 
sense of familiarity with cross-country 
operations out of a particular airport 
or on a given route by flying it on the 
desktop first. 

Microsoft then cleverly hit upon the 
idea of making both money and friends 
by jobbing scenery production out to 
the end users. The result was a Flight 
Simulator enhancement product called 
Aircraft & Scenery Designer. 

A&SD comprised software that pro- 
vided non-programmers with a set of 
tools to select and situate everything 
from runways, control towers, and 
hangar buildings to radio navigation 
facilities, city skyscrapers, rivers, 
roads, and mountain ranges—even in- 
dividual trees. All could be placed 
within the program’s onscreen geogra- 
phy to correlate with counterparts in 
the real world. (There was one major 
lapse: Flight Simulator’s digital model 
did not provide for a global world, but 
instead a hypothetical, two-dimension- 
al—or flat—Earth.) 

Consistent with its name, A&SD al- 
so allowed users to produce their own 
Flight Simulator aircraft by basically 
filling in a form that defines physical 
parameters and performance charac- 
teristics. Within a year of its release in 
1989, the online skyscape—comprising 
various bulletin boards, Internet fo- 
rums, and most notably the Flight 
Simulator nook on CompuServe—was 
turning into a vast repository for ad 
hoc digital scenery and aircraft mod- 
els. Most were being contributed by an 
international gallery of Flight Simula- 
tor buffs with no commercial purpose, 
just the simple desire to court the ad- 
miration and envy of their fellows. 

Three or four different people, for in- 
stance, each built a version of Philadel- 
phia and its airport. A latter-day John- 
ny Appleseed went painstakingly over 
the entire state of Massachusetts, 
dropping Podunk airports—complete 
with wind socks—right where they 
should be. Las Vegas bloomed in Flight 
Simulator’s otherwise blank desert, 
and a Bermuda suddenly appeared out 
in what the basic Microsoft program 
had rendered as a trackless, feature- 
less Atlantic. The Bahamas sprouted, 
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and eventually Puerto Rico and the 
whole Antillean chain appeared, from 
a solid, ink-blue Caribbean rug. 

When it came to local color, detail 
was often profuse. The result of one 
Virginian's labors is a file that gener- 
ates Jefferson's Monticello crowning a 
knob just outside of Charlottesville, a 
unique scenic fillip for the low-flying 
Flight Simulator pilot. Uploaded files 
from a New Jersey man aiming to put 
some of his state's smalltown airports 
on the map include a poignant, some- 
times tormented journal dealing with 
the fight against boredom, frustration, 
and sheer exhaustion in order to get 
everything right. 

Meanwhile, the digital tarmac was 
being populated with World War II P- 
38 Lockheed Lightnings, P-47 Thun- 
derbolts, B-25s, PBYs, Soviet MiG jet 
fighters, a U-2 spy plane, and various 
Boeing and McDonnell-Douglas airlin- 
ers, the latter all “painted” with the 
national airline colors of nearly every 
industrial country. Within A&SD, the 
over-adventurous novice designer is 
supposedly constrained by realistic 
aerodynamic limits, but at least one 
person has been able to produce a Bat- 
plane that actually flies. 

The bulk of all this is what computer 
users call *freeware"—programs cost- 
ing you only whatever charges you in- 
cur downloading them to your desktop 
from wherever you find them, whether 
it’s on a commercial service, some- 
body’s backyard bulletin board, or out 
in some far cranny of the Internet 
sharing space with serious academic 
research data. 


enough to seek a commercial 

market. Most of those concepts, 
however, including one incorporating 
a flight model of the original Ryan 
monoplane, Spirit of St. Louis, were 
limited by Flight Simulator itself. You 
could fly over long distances but, 
apart from practicing instrument 
navigation against wind vectors, what 
was the point? There was nothing to 
see and little to experience until you 
came to some place where additional 
scenery existed. Out in the vast, emp- 
ty spaces of its artificial, flat Earth, 
Flight Simulator’s sense of reality 
quickly melted away. 

That all changed in 1993 with Mi- 
crosoft’s release of a new version, 5.0, 
in which, finally, the Flight Simulator 
“world” was recoded as a true global 
system measured in real latitude and 
longitude. Now the sun sets, the moon 
and stars come out, and time zones are 
based on Greenwich Mean Time. And 
you can finally fly an approximate 


A=: efforts have been elaborate 


Great Circle route, as Lindbergh and I 
both have done (with varying degrees 
of self-assurance), from day into night. 

With the global environment also 
came a quantum leap in graphic real- 
ism, with smooth, 3-D modeling in SV- 
GA resolution and 256 colors. There is 
a striking sky with wispy clouds and a 
haze line at the horizon. Dawn breaks; 
dusk gathers. 

Yet when it first appeared, numbers 
of Flight Simulator vets took to their 
online forums to vigorously complain. 
The new world was good, so good it 
made all the earlier versions’ cottage- 
industry scenery, accrued over nearly 
four years, look like a bunch of toy 
blocks. But there was nothing to re- 
place it because Microsoft did not si- 
multaneously upgrade Aircraft & 
Scenery Design. It was as if God had 
decided to rest on Thursday. Without 
a tool to convert or rebuild your fa- 
vorite scenery into the new, textured, 
high-res stuff, you were again under 
house arrest, flying back and forth in 
the few places Microsoft had bothered 
to populate with real airports that 
serve real cities. 

The brave, new world was round all 
right, but it was 99.9 percent deserted. 

Then, within only a few weeks, a re- 
markable thing happened. People all 
over the real globe began to build and 
compile Flight Simulator scenery 
again. Only this time they were doing 
it without an official Microsoft tool, de- 
compiling (“breaking into”) and ana- 
lyzing the scenery data files of the new 
package, then coming up with their 
own methods of compiling new 
scenery files for other locales with 
similar components. 

It’s all a rather stunning indicator of 
the depth and distribution of computer 
expertise in contemporary society. Ap- 
parently, there are a considerable num- 
ber of people who can look at a dynamic 
display on a computer screen and say 
to themselves, “Well, this seems to be 
an entire planet built of the binary 
stuff of basic graphical components, 
ruled and ordered by some sort of data- 
base structure—I can do that.” What is 
all the more profound is that they can 
and will do it principally for the fun of 
it, without any remuneration. 

I know them only as names and In- 
ternet addresses. I first got wind of it in 
late 1993 when a Williamsburg, Va., 
programmer named John Trindle, who 
works on serious software under a Fed- 
eral Aviation Agency contract, put up 
some shareware scenery on Com- 
puServe. The shareware instantly 
added virtually every runway at every 
airport extant in the contiguous United 
States to the bleak, empty grasslands 
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Absolutely mind 
blowing!!! I popped a 
French Learning CD 
into the Learning 
Machine . Immedi- 
ately I was sucked 

into a deep, dream- 
m. like trance. Weird 
- ^ colors and patterns 
were created on the insides of my closed 
eyelids, While in this super-relaxed but 
hyper-aware state, the special Learning 


CD began unfolding its magic 
programming. 
A Vacation in 22 Minutes 


It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. "Bonjour, 
mon ami," she said. In an almost 
unconscious way I began following the 
dialogue. The mental imagery was so 
intense I not only understood what was 
going on, it was like I was there. 


Learning at Light Speed 

The Learning Machine is more than 
virtual reality. More than just a cool way 
to relax after a hard day at work. 
According to one college professor, “It 
may be the most powerful learning tool 
since the invention of the book.” 

Here's why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness, It feels like the best 
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Mind Power Breakthrough! 


Plug Your Mind into the Amazing Learning Machine" To Boost Mental Powers, 
Program Your Mind for Success & Launch Virtual aan В -Like Fantasies. 
Plus Get $600 of Free Learning CDs! 


dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning CD opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It's the ultimate 
mind trip. But it’s not just for fun. 

Let’s say you want to learn a foreign 
language, improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. It's simple. 

You select a specially programmed 
Learning CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It’s the most 
amazing thing you've ever experienced. 


Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And I'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technology 

You'll receive 4 basic language 
courses — French, Spanish, German, and 
Italian. Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, a SuperPhonics™ reading program. 
Over $200 worth of Learning CDs make 
this the deal of the century. But I also 


Beyond virtual reality, the light-sound matrix stimulates your mind and opens your leaming centers. 


Like magic it pours in new information, skills, 


want to show off its other incredible 
mind expanding powers. 
10 Fantastic Mind Journeys 

So l'Il'include the 3-D Mind Sync" 
Library, with 10 mind launching 
programs on 3 CDs. Turn your Learning 
Machine into a meditation, self-hypnosis, 
and virtual fantasy computer. You'll get 
the following titles: Creativity Booster, 
Quick Energy, Stress Zapper, Mental Tune- 
Up, Virtual Visualization, Imagination 
Stimulator, Learning Accelerator, Super 
Intuition, Lucid Dreaming, and Super Zen 
States. 

А $150 value, this extensive collection 
is a super added bonus. But even more 
exciting is how it can be used for habit 
control, success conditioning, and 
eliminating self-sabotaging behavior. 
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Plus $1,000 Worth of Coupons for More Software 
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Super Motivation Library 

Let’s say you want to transform a 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight 
Pop in an InnerMind™ Programming 
Disc. The sensory stimulation matrix 
opens a window into your unconscious 
mind. Then by infusing your “inner 
mind” with positive programming, you 
can rescript negative, self-defeating 
attitudes. I'm including an awesome 18- 
title InnerMind Programming Library. 
From success conditioning to weight 
control this is another $150 value. 


30-Day Risk Free Trial 

Plus in addition to the Language 
Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary programs, the 3-D 
Mind Sync Library, and the InnerMind 
Programming Library (a $600 combined 
value), I'm including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD applica- 
tions, including software that links your 
mind directly to a multi-media 
computer. It’s something you absolutely 
must experience. 

Try the Learning Machine for 30 days 
risk free. Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 
experience, send your kit back fo me for 

Ш refund. 

To order, credit card holders call toll 
free. Or send your check or money order 
for $299.95 plus $12 shipping & handling 
to the address below. (Item #4501). 
Please allow 4-6 weeks for delivery. 


'agination. 


For Fastest Service Call Toll Free 


1-800-925-3263 


18368 Redmond Way, Redmond, WA 98052 
Fax Orders To (206) 882-1454 


The spirit of cyberflight 
[Continued from page 86] 


of Microsoft's Flight Simulator. I called 
him to ask how he was able to do it. 

“It’s really all part of an internation- 
al effort," Trindle said somewhat cryp- 
tically, adding that he had access to 
FAA airport and facilities data. I 
wasn't sure what he meant but it soon 
started to surface. Each night when I 
checked for messages on the Internet 
Flight Simulator forum I subscribe to 
on a straightforward commercial e- 
mail account, there were references to 
such-and-such a compiler, this or that 
scenery editor. The context was almost 
always "experimental," the names in- 
triguing. À compiler was available 
from an Enno Borgsteede in Amster- 
dam; another was being developed by 
somebody named Enrico Schiratti in 
Krefeld, Germany. Schiratti then up- 
loaded (to CompuServe and the Inter- 
net) some European scenery designed 
by one Hans van Wije. Hiroo Umeno of 
San Diego weighed in with a scenery- 
building toolkit. Juan Cabeza, a 
Spaniard, delivered a stunning 
Scenery set comprising the Balearic Is- 
lands, judged by some as better than 
any commercial scenery yet designed. 
Portugals Carlos Coimbra is on his 
third revision of Azores Islands 
scenery. This material is literally com- 
ing from all around the world and 
most of it is free and clear. 


s those with the talent and ex- 

pertise delve into the file struc- 

tures and talk back and forth to 
each other via the Internet, what they 
are able to do with the knowledge 
gained is being made available to any- 
body eager enough to access it on-line. 
Now the toolkits for us non-program- 
mers are beginning to appear. You 
don’t need to be a technician to begin 
using these, and the early results 
promise that the international flight- 
fest is soon to be even more realistic 
and spectacular. 

If I want to follow Mr. Lindbergh in- 
to his career as the original chief pilot 
for Pan American, for example, I can 
now load up a scenery file designed by 
Robert Wittick in Michigan using the 
Schiratti compiler put together in Ger- 
many, to fly the notorious instrument- 
guided approach to Runway 13 at 
Hong Kong’s Kai Tak Airport. This 
hair-raiser even has surf pounding 
about as fast as your heart does when 
you make the quick right turn at low 
altitude, having just gained sight of 
the runway—the only way to end that 
approach without decorating a moun- 
tainside. Sure, airline pilots do it a lot, 
but they don’t necessarily like it. 

The labors. of the growing ranks of 
dedicated, skilled amateur scenery de- 


signers should certainly enhance Mi- 
crosoft’s prospects for greater world- 
wide Flight Simulator sales. For the 
record, entertainment product manag- 
er Leigh Kole is “thrilled” by the cult- 
like complex that has accrued around 
Flight Simulator. At the same time, 
the company will begin overwriting 
some of the amateur scenery with 
more of its own in the CD-ROM ver- 
sion of a Flight Simulator 5.1 upgrade. 
That’s due out before the middle of the 
year and will definitely not commit it- 


self to ongoing compatibility with the 
ad hoc environment. 

Even if a majority of Flight Simula- 
tor aficionados are eventually forced to 
return to an “official” Microsoft uni- 
verse as conflicts multiply, the soft- 
ware behemoth must acknowledge 
that Aircraft & Scenery Designer is 
one commercial concept that has defi- 
nitely escaped from the Information 
Highway and into the public domain. 

Lindy probably would have liked 
that. 


The Best Sleep Money Can Buy! 


Frustrated With 
Your Sleep? 
Do you toss and turn 
at night? Cant seem to 
find a comfortable posi- 
tion? Does your back 
ache when you awake? 
"These are signs that 
your mattress doesn't 


support you properly. 


Select Comforts patented. — ( 
air cushion design has no 
springs or coils that can 

create pressure points and 
uneven support. 
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Metal coil mattresses support 
only the firm parts of your 
body, creating pressure points, 
and uneven spinal support. 


Sleep Better On Air 
A Select Comfort adjustable firmness 
mattress doesn’t rely on springs or 
water. Air is better 
because it gently ( 
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bodys shape. 
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revolutionary way to a better night's sleep. 
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Mattress with 
Push Button 
Firmness Control. 


Also it keeps your 
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alignment. And that 
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sleep comfortably 
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ese When you subsctibe to Dodge's ll new, 
full color magazine devoted exclusively to the 
Viper.. America’s most exciting roadster. Get the 
collector's first edition free plus four quarterly 


issues for the special introductory price of $24 — 
regularly $32. Limited offer – act now! 

First issue is 32 colorful pages including: 

* Viper Shoot Out — world’s fastest Viper??? 

* How to read a Viper VIN 

* '95 Viper specs plus road test comparison 

* Viper plant manager interview 

* Owner stories, letters and events 

© Viper Club Directory and more 
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P.O. Box 2117 Department PS, Farmington 
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address. You may use VISA or MasterCard — 
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Earth 
day isnt 
over. 


‘This magazine, along 

with the other eleven 
publications of Times 

Mirror Magazines, 

wishes to commend the 
following advertisers 

for their participation in the 
Partnership for Envir-onmen- 
tal Education program, which 
was created by Times Mirror 
Magazines to encourage and |0 
attract the most qualified 

young men and women to the 
highest levels of the study 

of environmental problems. 

and their solutions. By sup- 
porting this conservation ini- 
tiative, these advertisers them- 
selves have become part of the 
solution, 
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Robo surgeons 
[Continued from page 


ger-like extension. Press against the 
finger and it gives, the way a human 
finger would. The concept seems sim- 
ple, yet it could be the remedy to one of 
the main drawbacks of robots: their 
rigidity. Robots don’t react to such 
pushes; instead, when they meet soft 
tissue, they bulldoze straight ahead. 
СМГ force-control system, developed 
on а NASA grant, could be the forerun- 
ner of medical robots that are more at 
ease with human flesh and blood. 


oratory, a team headed by Paul 

S. Schenker is developing a robot 
that would mimic a surgeon’s move- 
ments, downregulated enough to per- 
form microsurgery. JPL is collaborat- 
ing with MicroDexterity Systems, a 
company headed by Dr. Steven 
Charles, an eye surgeon. The robot will 
allow “operations of a sort that can’t be 
performed these days,” Charles says. 
The goal is a robot that would help do 
extremely delicate operations, starting 
with the eye and expanding to other 
parts of the body. 

Charles approached JPL with the 
idea in early 1993. It was funded by the 
end of the year, and a JPL engineering 
prototype was built by August 1994. 
Schenker expects the first clinical trials 
in 1996 or 1997. Under the collabora- 
tive agreement, MicroDexterity will 
market the system when it is perfected. 

Charles is working on his own ver- 
sion of a microsurgical robot, using 
SMART, Sequential Modular Architec- 
ture for Robots and Teleoperation, a 
computer program developed at San- 
dia National Laboratory in Albu- 
querque, N.M., to guide robots in 
cleaning up underground tanks. 

“The problems in microsurgery are 
the inability to move precisely on a 
very small scale, and that the work is 
very fatiguing,” Charles says. “This 
system would interface with the sur- 
geon, gearing down movements on a 
ratio that would be variable from 10 to 
1 to 100 to 1. This is certainly some- 
thing that extends your physical capa- 
bilities; you'll be able to treat patients 
who can't be treated now by any 
means." 

At Northwestern University, doctors 
and engineers are working on a com- 
puter system for orthopedic surgery, 
including hip and knee replacements. 

“Our system doesn't actually touch 
the patient," explains mechanical engi- 
neer Daniel Peshkin. “It acts as a 
guide. We generate 3-D images from 
CAT scans; then we demonstrate the 
placement of the prosthesis and gener- 
ate from that the coordinates for cut- 
ting away the bone." So far, the system 


A: NASA’s Jet Propulsion Lab- 


has been used only in simulated opera- 
tions on cadavers. 

If a robot can operate in the presence 
of a surgeon, why not when the surgeon 
is far away? The U. S. Army’s goal is to 
make the distance miles or hundreds of 
miles, according to Richard M. Satava, 
a colonel in the army medical corps and 
a special assistant for medical matters 
in the Pentagon's Advanced Research 
Projects Agency. 

Working with the University of Vir- 
ginia, his group has designed a 
surgery-at-a-distance system that 
would allow the best surgeons to par- 
ticipate in battlefield operations. 

It's not a thinking system, Satava ex- 
plains; a machine merely reproduces 
the movements of a surgeon. “We call it 
telepresence, a one-to-one coupling be- 
tween the surgeon and the machine," 
Satava says. "We have proved it works 
from 150 yards away with a fiber-optic 
connection. The next step is to have 
wireless transmission." The first field 
test is planned for maneuvers sched- 
uled this spring in Louisiana. 

Meanwhile, the use of computers in 
medical school is increasing. In medical 
research, there's a shortage of cadavers 
as it is; and for some students, being 
able to summon a detailed, lifelike com- 
puter image of a human body is a work- 
able replacement. Why have beginning 
physicians wield a scalpel when they 
can work with a computer mouse? 

One example: Georgia Tech and the 
Medical College of Georgia are devel- 
oping a surgery simulator designed to 
give student surgeons feedback—or 
the actual ‘feel’ of what it is like to cut 
through different layers of the human 
eye—on operations for which they nor- 
mally practice with animal eyes. 

Use of robots also has great financial 
appeal. Machines like AESOP can save 
money in the operating room, where 
costs can top more than $20 a minute. 
Similarly, by preventing early failure of 
hip implants, Robodoc can save tens of 
thousands of dollars per patient over 
the long-term, since there will be fewer 
complications and fewer new hip re- 
placements. There are a quarter of a 
million hip replacements performed in 
the United States every year. At NYU, 
Patrick Kelly estimates that his com- 
puterized neurosurgical system gets 
patients out of the hospital a day or two 
earlier than otherwise, with each hos- 
pital day costing nearly $1,000. 

And that's just the beginning, says 
the Army's Satava. “Most of the robot- 
ics we use are based on last-generation 
technology. When we can get micro- 
electronic machines on a single chip, 
we will have ten times the power and 
reliability at one-tenth the cost." РЫ 


Economy class 


[Continued from pag 


Sunfire dominated the proceedings 
with the tightest hold on the road and 
the surest moves through both the 
slalom and double-lane-change maneu- 
vers. The Mazda was fluid and quick 
through the slalom but felt less sure of 
itself through the double-lane change. 
The Sentra had plenty of grip thanks to 
its 14-inch wheel and tire combination, 
but its suspension tended to bottom 
out through the slalom. The Toyota 
Tercel felt flingably fun but occasion- 
ally hiked a rear tire in the air while 
performing the double-lane change. 

Import-domestic distinctions cropped 
up again in brake testing. ABS hard- 
ware is standard equipment in both 
Cavalier and Sunfire, but costs extra in 
the imports. With ABS and the widest 
tires to its credit, the Sunfire came to a 
halt in a shorter distance than every 
other contender. The Nissan Sentra 
was similarly equipped and also used 
the electronic means of pedal pumping 
to good advantage for a second-place 
finish just ahead of the Cavalier. 

The Protege and Tercel lacked ABS 
and both needed a half car length or 
so to stop. Our conclusion: ABS is un- 
deniably helpful, particularly on slip- 
pery surfaces, but tire adhesion is the 
dominant factor in braking distance. 

With all objective test entries logged 
into each car's performance portfolio, 
we turned our attention to subjective 
concerns. The Mazda Protege was the 
vehicle of choice for the lunch break, 
not only because of its pleasant dispo- 
sition, but also due to the fact that it’s 
the only sedan in the group that seats 
five adults in comfort. Unfortunately, 
the center-rear seating position is an 
afterthought in the other four cars. 

We loved the friction-free nature of 
the Tercel. Its engine zings into the up- 
per registers on demand, its steering is 
light and accurate, and the shifter 
moves with a finger’s worth of effort. 
Even though it’s not particularly 
speedy, the Tercel is so eager and will- 
ing to serve that it brings a smile on 
the most mundane trip. 

The Sentra works harder to deliver a 
notably higher performance. Its forte is 
a strong, quiet engine. Unfortunately, 
the rest of the car lacks the poise and 
polish of the Tercel and the Protege. 

The Cavalier delivers an impressive 
amount of car for the money. Those 
who are familiar with Chevy’s previ- 
ous car of the same name should clear 
their memory banks: The new model is 
vastly improved. That’s not to say 
there’s no room for refinement. Com- 
pared to the Japanese engines, the 
Cavalier’s idle is rough and raspy. The 
folding rear seat back is a one-piece de- 
sign, while the Japanese models all 


have a more convenient 60/40 split. 
Front bucket seats feel cushy at first 
but lack the deep, firm support needed 
for long rides in the saddle. The steer- 
ing is numb to the touch. 

Those gripes also apply to the 
Pontiac Sunfire. However, Pontiac de- 
serves plenty of credit for building a 
stylish, fully equipped, and entertain- 
ing sports sedan at a sensible price. 

Picking a favorite from this fivesome 
is difficult for two reasons: There are 
no bad cars in the lot, and equipment 


levels vary widely, so the competitive 
match-up is far from perfect. Every 
brand offers a selection of options and 
trim levels to permit fine-tuning three 
ways from Sunday. That said, we'll be- 
stow our silver salute on the Mazda 
Protege because we believe it does the 
best job of meeting the long list of 
needs customers typically have for 
small sedans—plenty of room; excel- 
lent performance and fuel efficiency; 
safety for the whole family; a smooth 
ride; and a reasonable price. 
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Earn $1000 
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Earn While You Learn . . . 
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Train at Home 
If you are able to 
work with small 


ы y hand tools and pos- 
sess average me- 
chanical ability, you 

R could earn top dol- 
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time. Our learn by doing method teaches you how 
to work on VCR's without boring unnecessary 
electronic basics. 

For Free Information Package Send Coupon to: 
Foley-Belsaw Institute, 6301 Equitable Road, 
Kansas City, MO 64120 
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LITTLE BY LITTLE, 
OUR WATERS ARE LOOKING 
LESS LIKE ART 
AND MORE LIKE TRASH. 


There are toxic chemicals in 
our water. Such as oil. And pesti- 
cides. 

You might think industry 
is to blame. But they're only part 
of the problem. You and 1, in our 
everyday lives, are also responsi- 
ble for a tremendous amount of 
water pollution. 

However, we can all help pro- 
tect our water. For example, use 
less toxic household cleaners and 
practice natural lawn care by 
composting and using fewer 
chemicals. And instead of pour- 
ing used motor oil onto the 
ground or into storm drains, sim- 

take it to a gasoline station 
where it can be recycled. 

To find out more, call 
1-800-504-8484, and we'll send 
you additional information on 
how you can help protect our 
rivers, lakes and oceans. 

That way we can turn this 
terrible tide around. And restore 
the beauty to our water. 


CLEAN WATER. 
IF WE ALL DO ALITTLE, 
WE CAN DO A LOT. 
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‘Natural Resources 
Defense Council 


Japan Ad Council 


SEPA 
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Queen of the deep 
[Continued from page 72) 


moon than to the Challenger Deep, the 
deepest spot in the Mariana Trench. 

Only two people, Don Walsh and 
Jacques Piccard, have ever visited the 
Challenger Deep. In 1960, they de- 
scended in the spherical cabin of the 
bathyscaphe Trieste and stayed for 
about 20 minutes. They were amazed 
to discover signs of life at such great 
depths: At one point, a flounderlike 
fish passed near their craft. With no 
precise instruments for measuring 
depth, Walsh and Piccard may not 
have reached the lowest spot in the 
trench. Earle and Hawkes hope to set 
that record. 

The two plan to reach the bottom in 
a pair of “underwater airplanes” called 
Deep Flight. Stubby upside-down 
wings will direct the his-and-hers craft 
downward in the same way that air- 
craft wings provide lift. The tiny air- 
planes will be buoyant, so they will 
float back to the surface if their 
thrusters fail. 


totypes called Deep Flight-1. The 

pilot lies on his or her stomach in- 
side the fuselage of the 14-foot-long 
“airplane” and looks out through an 
acrylic bubble that forms its nose. Two 
joysticks enable the pilot to “fly” the 
3,300-pound craft at speeds up to six 
knots, using the thrusters as well as 
control surfaces on the wings. Nearly 
ready for launch, Deep Flight-1 will be 
able to dive to 1,000 meters. Because 
the cabin is airtight, there will be no 
need for decompression after each 
dive. It’s also a lot faster than other 
subs. “We can actually follow fish,” 
says Earle. “And I envision barrel rolls 
with whales.” 

The next version of the craft, the one 
that will dive to the ocean’s greatest 
depths, is still on the drawing board. 
Deep Flight-2 will cost an estimated 
$10 million to develop, and will require 
special ceramic materials that can 
withstand the crushing eight-tons-per- 
square-inch pressure in the Challenger 
Deep. Hawkes has the expertise to 
build such a vehicle, and Earle—scien- 
tific coordinator for the project—sup- 
plies the reason for going there: ^Once 
there you can go anywhere else in the 
ocean." That means access to the 99.9 
percent of the ocean that has not yet 
been explored. 

Earle, whose motto is *onward and 
downward," hopes that technology 
will eventually provide everyone with 
access to the ocean's depths. "It's 
amazing how many people think of 
the ocean as just water,” she says. “In 
reality, every spoonful is crammed 
with life.” 


has built two identical pro- 


Megaplanes 
[Continued from page 57] 


landing approaches. Here, aerodynam- 
ic refinements such as simpler flap sys- 
tems and streamlined landing gear 
Struts can make the planes quieter. 
The A3XX uses three six-wheeled main 
landing gear trucks, as opposed to the 
four main-gear trucks on the 747, 
which generate more drag and noise. 

Airbus may use lightweight compos- 
ites for the outer wing panels of the 
АЗХХ, which would be as big as the en- 
tire wing of a medium-sized jet. 
Building the whole A3XX wing from 
composites would be risky, mainly be- 
cause the inner wing skins must be 
very thick. Composite parts are made 
from layers of fibers impregnated with 
resin that bonds them together. The 
thicker the part, the harder it is to en- 
sure that the layers are properly bond- 
ed. Parts of the B-2 stealth bomber 
wing are more than an inch thick, con- 
tain hundreds of plies, and were a 
nightmare to manufacture. Other new 
materials applications could include 
lighter aluminum-lithium alloy panels 
and titanium-alloy in place of steel for 
the landing gear struts, which are 
among the heaviest parts of an aircraft. 

Boeing is working on advanced com- 
posites, too. Most of today's composites 
are thermosets: When the skin is cured 
under heat and pressure, the resin un- 
dergoes an irreversible chemical reac- 
tion. Thus if there's a manufacturing 
flaw in the part, it gets tossed onto the 
scrap heap. Chemists have developed a 
new class of thermoplastic resins that 
can be reheated to soften the material 
and correct imperfections. 

Also in the works are tougher de- 
signs for making megaplanes resistant. 
to damage from hostile acts. No current. 
technology will reliably detect a bomb 
as small and sophisticated as the one 
that downed a Pan Am 747 over 
Scotland in 1989. But the good news is 
that most bombed aircraft survive, in- 
cluding seven out of ten widebody jets 
since 1971. New aircraft can be made 
even tougher still. For example, special 
ballistic-tolerant baggage containers 
and engineered blow-out panels can 
channel the blast pressure of a bomb 
out of the fuselage, reducing shock to 
its structure. 

Terrorist groups worldwide have ob- 
tained portable antiaircraft missiles 
such as the U.S.-made Stinger. Proven 
infrared-spoofing military systems may 
be built into airliners to reduce the 
threat of attack from such weapons. 

Who will build the first megaplane? 
The cost of development, estimated at 
$8 to $15 billion, is too big for any sin- 
gle company. Even the main partners 
in Airbus, Aerospatiale of France, 
Deutsche Aerospace, and British 
Aerospace might choke on such a sum. 


Boeing and the individual Airbus part- 
ners are talking about collaboration. 

If the transatlantic talks break 
down, Airbus will increase its efforts 
on the A3XX. Boeing is certain to re- 
spond, either with its NLA, or an im- 
proved 747, which wouldn't perform as 
well, but would cost less to develop. 
Either way, Boeing is likely to share 
the work with partners in Japan, as it 
has on the ongoing 777 program. 


cDonnell's three-year, $3-mil- 
М: blended wing body research 
rogram is funded by NASA’s 
Langley Research Center in Hampton, 
Va. Next year, a group led by Stanford 
University aeronautics professor Ilan 
Kroo (see “Winging It," March '92) will 
build and test-fly a 20-foot-span radio- 
controlled BWB. And a one-third scale 
"X" version of the BWB with a two-man 
crew may be built under a new ad- 
vanced aeronautics program NASA is 
considering. 

The blended wing body is weird and 
unfamiliar. Partly for this reason, 
Liebeck’s group believes a convention- 
al, double-decker megaplane like the 
MD-12, NLA, or A3XX is likely to be 


built first. They see the BWB as the 
type of very large airliner that might 
enter service in the year 2020, though 
it could be built around 2012 if airlines 
started waving their wallets around. 
No exotic materials or technologies are 
needed. Pratt & Whitney is currently 
developing high-efficiency advanced 
ducted propeller jet engines, and the 
airframe would be constructed largely 
from existing composite plastic materi- 
als, which are light and suited to the 
types of structural loads inherent in a 
thick-section spanloader. 

Many people see beauty in the blend- 
ed wing body's form. “The airplane 
looks neat and looks right, but it didn't 
come together easily," Liebeck reflects. 
“I credit the fact that two of the key 
players have art backgrounds. Blaine 
Rawdon has degrees in physics and ar- 
chitecture, and Mark Page is an artist 
as well as an engineer. By themselves 
they're both useless, of course, but to- 
gether these guys have helped to very 
quickly give shape to this complicated 
airplane. I tell the university engineer- 
ing departments that they need an art 
professor or an architect on the staff. It 
brings vision and creativity." Ш5 
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CRUTCHFIELD STEREOS 
Complete, convenient source for top quality 
reo components and systems for home and 


car - the CRUTCHFIELD catalog brings you 
the latest offerings from Sony, Kenwood, 
Pioneer, JVC, Infinity, Bose and many others - 
at discount prices! Includes valuable consumer 
tips. Video, telephones and security products 
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s featured on CBS TV's 
NORTHERN EXPOSURE”, the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and 
sizes for the do-it-yourselfer all over the 
world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 

2015 Blake St., Berkeley, CA 94704. 

For VISA or Mastercard orders call 
1-800-DOME-HOME. 


GO ahead. Dream. 
If you love beautiful homes, 
Lindal's new, 266 page ORIGINALS is a 
must. With over 750 color photos and 
illustrations, this 11" x 14" hard cover 
plan book is packed with ideas and 
design tips. Send in coupon today to get 
ORIGINALS for just $14.95 (plus $5 
shipping and handling). Second day 
Fed Ex delivery. Moneyback guarantee. 


Free Science Resource Catalog. 
Discover creative science fair project 
ideas in our new 120 page science resource 
catalog featuring over 55000 hard-to-find 
science discovery items, educational kits, 
science fair experiments, fiber optic kits, 
solar equipment, optical elements, lasers, 
microscopes, telescopes, binoculars, 
magnifiers, lab equipment, toys, photo and 
weather instruments for hobbyists, gad- 
geteers and students from America's largest 
mail order market place of unusual values. 
Call 1-609-547-8880 or write for your 
FREE catalog today to: 
Edmund Scientific Co., Dept. 15A1-C911, 
Edscorp Bldg., Barrington, NJ 08007. 
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FREE 64 page color home 
automation & security products 
catalog. Largest selection of home 
automation products in the world. 
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and project ideas. Lowest prices guaran- 
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Г Savings of up to 80% on publish- 
ers' overstocks, imports, exclusive 
editions, audio and video selections. 
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unusual items for the mechanically 
minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
components, electronic instruments, 
lab supplies, tape, magnets, 
containers, office supplies, science 
books, and toys. Amazing secret 
source of surplus items 50% to 90% 
off original prices. FREE. 


The Latest High Tech 
Professional Electronic Devices. 
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selection of surveillance counter- 
surveillance/privacy devices, including: 
covert video equipment, transmitter 
kits, telephone recording systems, 
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phone tap detectors, bug detectors, 
voice — disguisers, ^ telephone 
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moneyback guarantee. From Edward R. 
Hamilton, Bookseller. FREE. 
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PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces its most powerful SUPER MACHINE that 
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Thousands report fleas, bats, ants, spiders, roaches, flies, 
and crickets gone OR YOUR MONEY BACK! Bentley's 
‘SUPER PEST REPELLER blasts out ultrasonic sound that 
is unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them every- 
where: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 
“Have 12 cats, 1 dog, and NO fleas.” Binghamton, NY 
"Haven't seen one ant or spider since | plugged it into 
the wall" Paramus, NJ 

"AII my mice are gone." Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 

Bentley's SUPER PEST REPELLER is the best! 20 to 100 
times more powerful than competitive units. Registered 
by the Canadian Dept. of Agriculture to repel mice and 
rats, (PCP act Reg #21465). UL listed. EPA est. #. Dual 
transducers blast out ultrasonic sound at 148db and 32 
to 62 KHZ (32,000 to 62,000 cycles a second). Over 3 
million repellers sold. 90 day money back guarantee. 36 
month limited warranty. 

Attractive and compact. Walnut and beige finish. Only 2- 
1/2" high and 5” wide. Just plug it іп. THAT'S ALL! 
Costs less than a penny a day to operate. 

WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 
repellers only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! ONLY $119.85 ($6.95 shipping)! CA res, add 8% 
tax. Canadian add add'l $3.00 shipping. Info/foreign: 
415-647-7904. CALL TOLL FREE 800-348-6868 Bentley 
For Better Living™, Dept. MD65, РО. Box 31652, San 
Francisco, СА 94131 (©1995 Bentleys 


OVERNIGHT DELIVERY CALL! 


Choose from 46 


Career Opportunities! 


Get Your Specialized Associate Degree 
or Career Diploma at Home in Spare Time 
Now without attending classes and 
with no previous experience, you 
un train for a money-making 
Career..even get a Degree. Send for 
free facts in the field that interests. 
you most. See how easy it is to train 
at home for a new career or job au 
advancemei 


CALL ANYTIME—24 hours a day, 7 days a week. 
OR MAIL COUPON TODAY! _ 

‘international Correspondence Schools 
1 |. АРС$35$, 925 Oak Street, Scranton, РА 18515 || 
1 Please send me tree information on how can study at home for the | 
Ve as oe ua ат undar ocean and no 1 
J ASSOCIATE IM SPECIALIZED ASSOCIATE IN SPECIALIZED e | 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
DES tn HO Engineering 1 
Û Bus. Mgmt —Finance | Eectical technology 
VEG Mam. Wareing Oion E) Вета ety l | 
Пес о aust Engineering Tech 1 
I O High School О CaterinyGourmet Cooking Û 
q Means O Computer Programming 1 
Г боейт & Mapping Б Резка Computer бока 
|р инк erectos D Repair s zi | 
C) Diesel Mechanics Б оешу wih Computer" 
IO Becrican. O Fitness & Nutriton 1 
ТЕ eNom: Пыр 1 
О Bectronics E Anal еа 
Het Cre Bicis wm 1 

n 
Те ннан hors e i 
q E пект eng C Medea Tansoriptonis П 
г Professional Locksmithing 

ВЕНИ Марион Пшр П 
Name. Age. 
mem Ар. # | 
q сае Zip. 1 
Phone ( ) 


[| Make a solid state Refrigerator 


| [woccs момаин Т) 
OFFER only Ж mu» 
| 


Robotically MADE in the USA. 
Supplier lo NASA Shutte. 


Installs in your own case in minutes. 
12" H x 5" Мх 4°'D Only 5 bs. 12 Vat D.C. 
Commercial sysums sel for 300 and up 


SINGERS! ES: 


Unlimited, Tow Cost, Instantly Available 
Background Music from. 
Recordings! Does Everything Karaoke 
does... Better and gives you the 
Vocal йог” 
Free Brochure & Demo Tape! 
LT Sound Dept PS -1 


8, 
Request Line 
When You Want Something Better Than Karaoke! 


Save on IL rental fees! 


САВ TV: 
EA SLE. 


WE’ LL BEAT | 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! 

* 30 DAY MONEY BACK GUARANTEE! 

* QUANTITY DISCOUNTS! 


MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


‘CABLE WAREHOUSE: 


` 


| ! 10117 West Oakland Park Bivd., Suite 315, Sunrise, FL 33351 т 
1 ne. h 
| Anyone of service 
V site "Vili be denied aeoletance, ETT 2 


Set up complete foundry! Build a low-cost, high-temp 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- 
to, & secrets! Highest quality how-to books, new and 
old, show you how! Write for a complete catalog! 


POUND IRON! 


Blacksmithing and forging manuals, books, plans, 
projects, and much more! Write for a catalog! 


| [BUILD YOUR OWN 7 “taper, 
MACHINE SHOP! 


sheet metal brake, 

bandsaw, more! 

Learntorestore machine tools, spin metal, more! 
Build one-lung gas engines, Stirling 
&steamengines, more! Buildtools, 
shop accessories, more! Build a 
complete metalworking shop! 
Low-cost! Incredible! Write! 


CATALOG! 


B Send $1.00 for your personal 

copy of our giant metal working 
catalog! Learn secrets and skills 
Ws you never thought possible. Hun- 
dreds а 6 quality books! You'll be amazed! 
Wi 


e for a complete catalo og TODAY! Do it NOW! 
"= шыш тш "im mum umm mam mum 


E Box 538-ETM, Bradley IL 60915 І 
у 
П Send your latest Book Catalog! $1.00 is enclosed! 


MEN: BE 
TALLER!! 


SIZES: 5-12 
WIDTHS: B-EEE 


BUSINESS 

OVER 50 YEARS!! 

Tired of being short? Our quality leather 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to 3" TALLER, depend- 
ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
ELEVATORS” [I 


RICHLEE SHOE CO., DEPT. Р554 
P.0. BOX 3566, FREDERICK, MD 21705 


WATER WELL 
DRILL KIT 


Thousands of happy 
gardeners and homeowners 
have discovered the Hydra- 

Drill secret. They drilled 
their own wells and their 
gardens prove it! You 
can, too. Call or write us 
today and we'll send you 
a big, free package of 
information about 
drilling your 


Call Toll Free 
1-809-333-7762 
Also, ask about our “How To...” videotape! 


Or Clip Coupon and Mail Today! 
= шип ee -— 


7701 Anderson Road 

Opelika, AL 36802 І 
ÛÛ YES! Send the FREE INFORMATION PACKAGE. and the 
ilustrated guide HOW TO DRILL YOUR OWN WATER WELL. 


Print Name 


| ame 
IE 


D = = = 


State. Zip 


| 2_2 


City/State/Zip 


"YE 


Phone (must have) © 1895 DeapRock 
пин шын шын Eum шаш REM REM шан XEM иш 


[Revolutionary "2-in-1" 


TRIMMER/MOWER , 


SO MUCH EASIER to use than hand-held trimmers OR 
small-wheels mowers! TRIMS plus MOWS everything 
from whole lawns (even wet, without clogging!) to tough, 
waist-high grass and weeds with incredible ease! Rocks, 
etc. do it no harm because it has no steel blade to bend, 
break or dull. Perfect for use with riding mowers for 
finish-up trimming and mowing... and for ALL 
trimming and mowing around vacation homes, 
hunting camps, etc. 

“Your machine is all you say it is. 75% quicker than a hand-held 

trimmer because of the extra power and heavier cord that enables 

me to wade right thru heavy grass and weeds. There is NO heavy 

load to swing back and forth tiring your arms and shoulders. 


It makes weed wacking ‘duck soup'! " 
- Tom Lawrence, Somerville, NJ 


| Why Do - So, WHY HASSLE = 3 
ItThe with hand-held trimmers d 2 IF YOU RE NOT 
[HARD дА, or small-wheels mowers? | 
Please mail coupon below а Е 
hn Enn ÉD RECYCLING 
DETAILS about the , , 

À Revolutionary DR* с FREE YOU RE THROWING 
ih ^ TRIMMER/ MOWER! ч | ПАЦ AWAY. 
р а 


YES! Please rush complete FREE Name 1 

1 DETAILS of the Revolutionary DR* xm # 

| TRIMMER/MOWER including prices ее $ 8 i E 

| and specifications of Manual and Electric- City State Zip 3 1 800 САП, EDF 
Н Starting Models and “Off-Season” Savings То: COUNTRY HOME PRODUCTS*, Dept. 313 9 

! [now in effect. Ferry Road, Box 89, Charlotte, VT 0545 i 4ESFIN 


Make and Sell Your CABLE TV DESCRAMBLERS 


. * Quantity Discounts • 24 Hour Shipping 


"n Badge A Minit Own Ornamental | | NoBODY BEATS OUR PRICE 
le by making and I Call Us Last For Best Price 
Concrete Items! || +800-677-0321 
| Anyone implying theft of service will be denied service 
Book about Aluminum Molds VCI - NO FLORIDA SALES 


including over 425 designs, 
prices and production trade 
secrets from the world's WOLFF. 

largest mold manufacturer TANNING BEDS 


CONCRETE MACHINERY CO., INC. for a FREE C ata 


теза Оваа, | 1-800-462-9197 


EE xem zia pep ee WORLD'S LARGEST INVENTION SHOW! 
TBF A COMPUTER SPECIALIST! E 1500 INVENTIONS 
1 хоре vious experience Besten New hoe tiy feb EXPECTED FROM 
64, || 35 COUNTRIES 


tions and word 55244 Get free facts! MAY 18-21, 1995 
ATTEND/EXHIBIT 1-800-422-0871 


Badge-A-Minit, Dept. PS495 Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


Тор Brands Available 
“шы SATISFACTION GUARANTEED! o 
00-775-044 


BEDROOM ORGANIZER FoR 26 €ASY 
памя mua WAYS to help 


| 
FACTORY 


“ee 


À, a ced 
Sm E ah олив SAVE tHe SINGERS! T REMOVE «| 
Mu: 


VOCALS 


1 LINERS 
6FT. LONG up to 16 
ae ao CAZIUH CALL 


PUT A DRESSER UNDER ANY BED - FROM $159 


re & Demo Tape. E 
Т Sound Dept 
|24 Hour Demo/l info Request Line 
FREE CATALOG 1-800-782-4825 |-00-488-8887. EEC 


ЖА Classified Opportunity Mart 222227 


INTELEStAR 


Owning your cable 
equipment saves you 
\ the high cost of monthly 
| Р : enta zes, and gives 


UNIVERSAL CABLE VERTER & JE М) you complete control 


DESCRAMBLER | e =A of your TV. 
PH 


CM 


WE CARRY ALL MAKES AND MODELS 
"SCIENTIFIC ATLANTA® *JERROLD* *ZENITH 
PIONEER? “STARGATE” *INTELESTAR 
Picture Improving Energizer Cables 
Video Stabilizers € Universal Remotes 
Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
| FULL WARRANTY GUARANTEED!! 


»jERROLD 


Everquest * Panasonic • Jerrold * Zenith • Lag 
Scientific Atlanta * О; le * Hamlin * Tocom 


des 835.2390 | em mes 
: МП 


Please have the таке ап 
875 S. 72nd Street * Omaha, NE 68114 


Call for a FREE Catalog 


корук л Galaxie 
Ailemin ee 
ENTERPRISES ОР 


: 1 Scientific Atlanta 
O со» SDE 13729 163. « sulle 610-124 » Austin, TX 78750 


т 


сап charge the 


cellular phone battery in your 


z ! Ir ow 
Get a Security 2 I 
pice bela Car Alarm System! 


Motorola NEC. Oki, Mitsubishi Look in our FREE catalog 


Technophone Nokia, Fujitsu and 


Sony cic. availabe in stock for other great personal 
> security products! М/о 


75 S. 72nd Street + Omaha, NE 68114 


| To: In A Vision | 

P.O. Box 328755 | |! 
Send $7.05 Columbus, Ohio | 
plos $1.50 S/H 43232-4755 
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Classified Opportunity Mart 


Revolutionary Cable Descrambler 


COMMUNICATION 
TERMINAL 


NOVAVISION р = П 


With Year 
2000 
Technology! 


Replaces Jerold, Pioneer 
and Scientific Atlanta 


Features... 


* Built in Descrambler 
* Computer Interface 


• 750 MHz 

* Infra-Red Wireless Remote Control 
* Integrated Volume and Mute Control 

* On Screen Menu Displays For All 
E Functions 


Easy to use On Screen Menus 


+ Channel 3/4 Switchable 
+ Last Channel Recal 
ental or Direct Channel Access 
ВС / STD / IRC Programmable 
® Auto Frequency Control Tuning 
+ Sleep Timer 
+ Audio and Video Ports 
+ Switched Electrical Outlet 
+ Inview Video Pass-Thru Technology 


DESCRAMBLERS / CONVERTERS 


-800-950-9145 | 


[4 ше Channel Memory Bank 
* Programmable Parental Lockout 


TE Lo REST 


SHOW TIME CABLE 


Your Cable 
Connection 
To The Stars! 


Order your 
catalog today! 


* Converters & Descramblers 

* All Makes & Models 

* Quantity Discounts 

* 30-day Money Back Guarantee 
* Best Warranties 


COD * MasterCard * Visa • Amex * Discover 


Cable Converter & Descrambler 


All you need for ONE LOW PRICE 


EX ONY | 
~ Bn 
лы ; A ler 


ONY | 
$279.00. 


PictureinPiclure Combo. 
limited to CMIX Descrombler 


FREE 
CATALOG! 


NU-TEK 
ELECTRONICS | 
3150 Hatch Cedar Pork, ТХ 78613) 


Cable TV Descramblers 


PELLIT T 
nah Sc oni ane tument 


= ст 


GALT, INC. 
CALL 800-487-2225 


(25-4 Falis of tha Neusa Road 
Raleigh, NC 27615. 


STOP JAMMING ME! 


If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying flashes, 

у streaks, jitters. This is caused by copy protection jamming embedded in 
the video. The MVE2000 will spot and completely eliminate Macrovision 
and all current copy protection giving you a crystal clear picture. 


30 DAY FREE TRIAL! 


CABLE DIRECT 
DESCRAMBLERS 


COPY RENTAL TAPES WITH OUR 


VIDEO STABILIZERS 


Now you can tune-in to your favorite 
cable TV programming and 
‘SAVE $100'S - EVEN $10005 
‘on premium CALBE TV EQUIPMENT. 


FREE Cable TV Catalog. yea wannanry 
p; MODERN ELECTRONICS 


1-800-906-6664 
EJ 21055, 156TH CIRCLE + OMAHA, NE бїз LS 


Guaranteed - 1 year - 30 Day Money Back 
Eliminates all copy protection 
* Works on all TV's, VCR's, Beta. 

* Completely Automatic no adjustments. 
* Digital state of the art 


1-800-967-2603 


Distributors Unlimited «3825 South Campbell, STE 194, Springfield, MO 65807 


ith AC power 
RCGLD $5.00 Pair 

Add $6.00 S/H 
10%, Restocking Fee 
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For the amount of money you spend each year on 
cable rental, Хос could own Jour equipment. 


save money by purchasing усал cable 
equipment. Ac п and basic 
channels. We offer the | on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. FR 

So, if you are tired of the rising cost 


ad 


of cable TV... 


К Add-on dem Company 


a = d 
Get the latest technology in cable converters and descramblers 
© Best prices 
. SM оп equipment rental fees 
* Quality mer ES by brand-name manufacturers 
. Е personal уз З 
ihi money back guarantee 
керс tea f 

conveniently via FedEx Economy 
Two-Day? service 


n eciate the premium 


gl ie us! ( 


ыы c ели LE BOK 


a LEAL RE 


ж * U.S. GOVERNMENT SPECIFICATION * Ж 


MA-1 JACKETS 


Kall Collar, Waist & Cull 
100% Nylon Outer Shall 


Money Back Guarantee 


-800-535-1843 


LOWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 


à MODEL used in yur area whan 


Call us Last CNC Concepts Inc 


PO Box 49503-PS 
and $ave! weis. MN 55449 


MAJOR CREDIT CARDS ACCEPTED 


-800-385-4103 К 


ION 5 
Revolutionary new universal one-piece JERROLD ТУТ & T 
converters and descramblers. Fully EXCEPT BASEBAND 


activates all Jerrold, Scientific Atlanta, 
and Pioneer systems except baseband. 
Options include: 


* Picture in Picture * On-screen display 


SCIENTIFIC ATLANTA® 
ACTIVATES ALL SCIENTIFIC ATLANTA 
EXCEPT BASEBAND 


* Simultaneous — Stereo NEW IMPROVED!!! 
watch/record — * Last channel Pioneer® PIO-IIIO 
* Channel ID recall ORES ALL PIONEER SYSTEMS 
* Volume/Mute • Favorite channel ai 
* Parental control * Ch 3/4 switch : ү 
All Other Models Available i 
30 Day Free Trial MicroCom Inc. 
ested 800-665-2002 


пе Atlant www — MasterCard - VISA - AMX + COD 


© Pioneer are registered 
amd all references эге lor idont/canon purposes only. 


BUY FACTORY DIRECT AND SAVE! 
INSTANT GARAGES 
А ALL WEATHER SHELTERS 3022111 


2 YEAR WARRANTY 
JONEY BACK GUARANTEE! 


Boats, Docks, Hot Tubs, Greenhouses, 
Motorcycles, Pools, Paintbooth, Concrete, 
з, Sandblasting, 


Ё HEAVY DUTY Stes 
with Zipper Door. Si 
9 un to 30 High, Any Le 


red. Assembles and Anchors E 
Covers last up to 20 Years. We Sip to Your Door! 
CALLNOW TollFree 1-800-932-9344 } Ext 
203-781-8000 J 227 

FAX: 203-781-8005 


DEALERS & EXPORTERS 
WELCOME 


Basic Converter 

options include: 

* volume control 

© restores PIP 

© parental lockout 

* infra-red remote 

* remote A/B switch 

© favorite channel 

* watch one channel 
record another 


™ GNOVAPLEX 


8818 Bradley Ave., Sun Valley, CA, 91352 


MILLENNIUM? 


10-lot price for 
dealers only! 


сор. 
800-644- 6682 


Plazac Sales, Inc. 


JERROLD PANASONIC SA'S ETC 
Eois "1395 CABLE TV CONVERTERS PLUS 
* CLEAN, NO WEEDS. ial Dealer Prices! «Compare our Low 
GUARANTEED EE SS | nui Prices! “Guaranteed Prices + Warranties! 
Mare" 800-458-6543 *Orders shipped immediately! C.O.D. 
AMERICAN 
WE'LL BEAT ANY PRICE ж 


Exercise your green thumb "Sms 
КЖ RO Sorry no NJ. sales, Dealers Wanted. 


Towers & кеге 


Me 05 6 S МО АЖЫП 


CABLE T.V. 
CONVERTERS & 


DESCRAMBLERS 


^ 4 2 бмсѕ 


Omaha NE 68144 


x- 13 Month Warranty. 
yf Friendy, Courteous Service. 
yx Buy 2 save 10% on second unit. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


1-800-729-1776 
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"BUY WHERE THE DEALERS BUY." 
| TY Cabe Deseramblors 
1 Open Every Day! 


TYour VCR Tapes Why pt up wth inconsistent 
| Өй fa eee E 


|, Cas Day! 
1 


and Interference! 


* Easy Connectons. 
| «Eimeates "amming l 
|tCovanram +2 Voar Waranty | 
"АС Plugs included + 30 Day Money Back Gurantoe 

T "S 
1 соо. 1000's | 


алта 
П CONVERTERS | 


Jerrold, Scientific Atlanta, Zenith, 
| Ploneer and Tocom Systems 


We specialize in 


| ‘QquaLity PRICING” [| = 


We will beat any price - 
Just fax us your invoice! 


(810) 566-7248 
Fax (810) 566-7258 
No Michigan Sales 
шшш шыш шыш шыш 


Cable Equipment 
Free Catalog 
Stargate SST Authorized Dealer 
Compatible with 
ntific Atlanta * Pioneer 
Disc. * AMEX * COD 
30 Day Money Back Guarantee 


1096 Restocking Fee! 

1 Year Warranty 
Distributors Unlimited 
3825 South Campbell STE 194 
Springfield, MO 65807 


1-800-967-2603 


7 
А 
FRE 

ا 

our. 


T 
|Add tens of years of AAA credit in 
тоон: S tial 


credi. 


BI, DMV (DU) соосу 1 
Files too... 325. Mop 4 415574 
Hills, CA 


90209 
=з эшш шш сы u— өю кє 


CABLE 
DESCRAMBLERS 
No 800# 

No Catalog 
Just low, low prices. 
Call the rest 
Then call us for the 
best price. 


305-425-0751 


NO FLORIDA SALES! 


CABLE TV 
EQUIPMENT 


Your #1 Source for Descramblers, 
Converters and Combinations 


WE WILL 


MATCH OR BEAT 


ANY ADVERTISED 
OR WHOLESALE PRICE! 


SAVE $$$ -DONT RENT 
CALL FOR FREE CATALOG! 


Zenith Pioneer 
Tocom Century 
Jerrold Panasonic 
Oak Sigma, Scientific Atlanta 
and тог 


Call AA Electronics Toda: 


800-258-9512 


CREDIT CARDS ACCEPTED 


Build It Yourself 
Backhoe * Free 
Brochure 


DIGGER 


We'll beat anyone's price! 
1 Year Warranty 100% Money Back Free Catalog 
Converters * Accessories 


Filters * 
ORION Electronics 
Б 1-800-379-3976 E 


Buy factory nct 2136 + 25142 
Bukd Hyounel 25x56 + 0114 


Cable Descramblers 


* ASK ABOUT OUR NEW PRODUCTS 


LOWEST PRICES 


ASE 
FRIENDLY, COURTEOUS SERVICE 


GENUIN 


ELECTRONICS INC 


A science, breakthrough 
‘sound makers that condition dogs Incredi 


realy 


dog 
fast. Small, Used from 9 pain x the hand. Near 


405 Wilshire, Box 902347, Palmdale, CA 93590 


FREE INFO 
Silvacraft Inc. 
90 Curtwright Dr. 
Unit 3 
Spy berst, NY 14221 
1-800-661-7746 
Ext. 101 


SAWMILL $3795. 


CABLE 
T.V. BOXES 
CONVERTERS / DESCRAMBLER| 
Why Pay Rent 
Call for FREE Catalo| 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 


Ў Nightscopes 
Starting At 


$379 


Lowest Prices 
in the U.S.A 


In Stock For 
Immediate 
Delivery 


“Weapon Mount Units Available 
* Factory Service • One Year Warranty 


* Direct Factory Importers. ) 
+10 Day Money-Back Guarantee e 
Write Or Call For Brochure 


1-405-323-3555 


PO Box 8, Dept. PS 
Clinton, OK 73601 Fax: 405-323-6601 


225 Yard Range folding slingshot stores | 
ammo in handle. Includes 70 rounds of 1/2" 
white Tracer® brand marbles, and extra 
band assembly. Post. paid 
e M $15.00 total 
TRUMARK* S 
SNAPSHOT brand 
Rubberband Gun shoots 6 
shots in rapid-fire action. Long12" 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 
Includes 12 powerbands. $12.95 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CABLE TV DESCRAMBLERS 


AIL majo »y-hack guarantee 


‘All major brands * 
BELOW WHOLESALE PRICES * 2 YR. WARRANTY 


ABSOLUTELY THE LOWEST PRICES! 
WE BEAT ANY PRICE... NOBODY BEATS US! 


RPELECTRONICS 
1-800-304-3604 — 


Plans at cor low Intro- 
ductory price and 
Teceive— FREE 
fascinating Homebullt 
‘Guidebook (a 


True vertical fight > Full 
heicopter cycic & collective 
control system > Complete 


Helicopter 
$15 value)! 


Orders, phone: 
Ш (410)836-6824 
Orie rom: Windspii 


a= 


inc. 
РО Box 445-5 * Long Green, MD 21092 


ALTERNATE ENERGY 


Compressed Air Auto secrets, catalog $3. 
book $8.00, PneumOpt, 6333 Pacific, Stocktc 
CA 95207. 


FREE HEAT from WASTE on 


Smoke and sot fee 
Mata. Vot worlwide. lex shops and er Sins 


^t Forge, loundry, and 
d Send 35.00 нае) for Ge 
tailed iniormation & order Мат 
{or plans for 
Waste Oil Plans, Dept P. 
Box 1148, Fort Benton, 
140,000 BTU MT 59442 
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ALTERNATE ENERGY 


REE ENERGY! Fuel-Less Motors and Gener- 
lors! H&A, R2EPS Bowling Green, MO 
334-9350. 


|ЕАТРОМР EQUILIZER slashes utilities. 
evolutionary efficiencies $5-info, $29- 
lans. Utilmizer, 406 Traynham Rd., Honea 
fath, SC 29654 


SAVE UP TO 80% ON HEATING BILLS 


Wood/oil, wood/gas 
multi-fue! whole house 
warm air furnace, 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


IEW! BUILD AMAZING LIQUID PISTON EN- 
INE from pipe fittings. Free information. ABCO, 
рх 306-S4, Seminary, MS 39479 


IND/ SOLAR ELECTRIC SYSTEMS. Propane 

Hrigerators. Inverters. Lights, DC motors, 
rainmills, Composting toilets, Solar cookers, 
рокз, Shortwave radios. Catalog $4. KANSAS 
INDPOWER, 13569P 214th Road, Holton, KS 
436-8138. Discount Prices! 


ALL TERRAIN VEHICLES 


GO ANYWHERE! 


6 wheel drive 
Amphibious 
2and4 

passenger 
models 


(21-years-old and over, Please) 
No ‘Money Down, As low as $115 mo. 
Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S, or Canada) 
Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ASTRONAUTICS 


ANTIGRAVITY METHODS! "FREE EN- 
IGY” GENERATORS! 200 UNCONVEN- 
ONAL TECHNOLOGIES! AMAZING AR- 
HIVES CATALOG! Send $2: Rexco, Box 
250, Jean, NV 89019. 


lUILD. EXPENDABLE MODEL ROCKETS! 
mpletely illustrated manual, Ballistic Model 
phicles, teaches methods for total fabrication 
hd unlimited reproductions, A-D Engines, from 
nvenient art supplies. Send sase for informa- 
п. Airbourne Paper Concepts; 12520 А-1 
jestheimer #254, Houston, TX 77077. 


AUDIO/VIDEO EQUIPMENT 


REPAIR FOAM ROT 
FOR YOURSELF! 


So BOSE SOY s $67'95/p vc 
No 0075) Da й увин! with SAT! 


ITEPP AUDIO TECHNOLOGIES. 
Box 1088, Fat Rock, NC 28731 


SPEAKER EDGES 
ROTTED 
BEST WARRANTY + GUARANTEE 1 
«DIY Surround Юз Save Bg $$ 


М) CALL TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS « VISA/MC/DISC/AMEX 


AUTOMOBILES 


50,000/ YEAR. Selling, wholesale, or exporting 
ars. FREE report. CODEX, 507 Oak, Friend- 
оой, TX 77546 


AUTOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes; furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area now. 
Call 1-805-962-8000 Ext.s-20025 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
earn money. Costs less than $150.00. Guar- 
anteed. Free Information. 800-647-1771. 24hr 
recorded message. WYOMING INSTRU- 
MENTS - A NAME TO BE TRUSTED. 


BEER & WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


WINEMAKERS - BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - 1-800-841-7404. KRAUS, 
Box 7850-N, Independence, MO 64054. 


BETTER HEALTH 


FREEDOM FROM CAVITIES! Amazing dental 
plus other proven, low cost health ideas. Reveal- 
ing Report. $12.00 Sandusky's Box 479, Sylvan 
Lake, AB TOM 120, Canada 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las. 
Vegas, NV 89128. 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS — PLANS — PATTERNS ~ EPOXY 
~ FIBERGLASS ~ SUPPLIES ~ 250 DESIGNS 
= 6/70 — Powerboats — Sailboats —- Hydro- 
planes — Tunnelhulls -- Canoes ~ Kayaks - 
Dinghies - CATALOG ~ $2.00. BOOK "Ama- 
teur Boatbuilding” — $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


AVIATION 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 


Homesunr HELICOPTER 


Super-low-cost, easy construction! 


VORTECH, inc. 
PO Box Е.А 
коел MD 21047 
TE Orderline: ED 
1-410-583-6366 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun... Retums! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


BOAT PLANS - PATTERNS - KITS - 168-page 
DESIGN BOOK-$5.00 GLEN-L. 9152 Rose- 
crans, Box 1804/PS5, Bellflower, СА 
90706-2138. 310/630 6258. 


OUTBOARDS 


New 1994 Bai 

$2.00 Handling SCOT 
ELECTRA MARINE * 
610 Merrick Rd., Ly 


ins! We 

= McCULLOCH 

(516) 599-3003. 
NY 11553 


BOOI 


73,560 Catalogs Listed and described. $8.95. 
Catalogs, Box 92452X, Atlanta, GA 30314. 


MANUSCRIPTS WANTED, all types. Subsidy 
Publisher with 70-year tradition of Quality. 
1-800-695-9599 


& PUBLICATIONS 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
EASYUP 617-S Anderson, Talent, OR 97540 


edible 20 


PROJECTS of PVC PIPE 


LEARN TO FLY 30 PAGE BOOK TELLS ALL. 
$8.00, KAMP AIR, DURHAMVILLE, N.Y. 
13054-9702. 


Complete Pulsejet Plans, 
ONLY $20 


EPIS 


PO Box 45 - Deol 8 
Long Green, МО 21092 


E ase. 


BUILD YOUR OWN LIQUID FUEL 


ROCKET ENGINE! 


Use egeo guine as a ue 
Ec up 

RU Uer 
a musee зата а 


EA E 


No оаа э 


wg Systeme Solare 
eise. Cannas HAN IR 


mosis Instant 
a тва 


ж Free Details ж 


TRANCE 
P.O. Box 5022-124 
. A4 
92630 


El Toro, 


PUBLISH YOUR BOOK! All subjects invited. 
Attractive books, publicity, advertising, quality 
service, covering 5 decades of satisfied authors. 
Send for fact-filled booklet and Free manuscript 
evaluation. Carlton Press, Dept.,PPD 11 W. 
32nd St., New York, NY 10001 


BUSINESS OPPORTUNITIES 


$10005 Weekly Using PC, Giving away FREE 
DISKETTES, Mckinley, 1334 Eagles Landing, 
Charlotte, NC 28214 


$2,000 DAILY From your Telephone Answering 


Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


, CRACK REPAIR 


OVER A FOOT LONG 


3696 Beatty Drive, Riverside, CA 92506 


$1'000s WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 040215-PS, 
BROOKLYN, NY 11204. 


BUSINESS OPPORTUNITIES 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS65 
SW 5th Street, Grants Pass, OR 97526. 


$ 5000 PLUS MONTHL 


FROM GOV'S BEST KEPT SECRET, THE 
DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 


800-375-2228 
ВОХ 460058 * AURORA, CO 80046 


209 PROFITABLE CHEMICAL FORMULAS, 
LUCRATIVE (FREE LIST) Research-S3, Box 
291332, Davie, FL.33329. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


T-SHIRT PRINTING MACHINE 

/ We manufacture professional 

KX single and multi-color screen 
printing equipment. 

inexpensive. Сай for 
brochures, prices and 
information pack onthe 
versatile AZTEC 1000 T-SHIRT 
SOREEN PRINTER 


сатсо MFG. CORP. MIAMI, н. 800-869-6338) 


$25.00 | POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap- PS495, 
Alexandria Bay, NY 13607-0127 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
‘Amazing recorded message reveals details; 
(303)637-1493. 


$392.00 from sq ft. plywood. (HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, РОВ 859, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


$80,000 FROM ONE ACRE! GROW GINSENG. 
LEELAND'S, BOX 68276-51, NEW AUGUSTA, 
INDIANA 46268. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 495ps1. 
Box3574, Newport Beach, CA 92659-85: 
714-722-9260 


BIG MONEY FIXING UGLY HOUSES. SMALL 
INVESTMENT, BIG PROFITS PARTTIME OR 
NEW CAREER, IDEAL FAMILY BUSINESS. 
FREE BROCHURE. FIXER JAY, BOX 
491779J1, REDDING, CA 96049. 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 
you $1200/week! 


сац Now: 1-800-695-6224)! | 
FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 


CONFISCATED Cars, Computers, Boats, 
Trucks!! Incredibly Cheap! FREE Details. Mail- 
box Publications Box 1528-psa Havertown, PA 
19083-9998. 


COUNTERTOPS plus more: Repair or Recolor 
WITHOUT REPLACEMENT! Quick, easy to 


$600/day. 206-256-9742. Write today to 
RENEW-ALL, Box 4506-SS54, Vancouver, WA 
98662 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, 


boats, computers, 
Ontario, CA 91761 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


Seizures, Box 


$2000 weekly!... Thousands satisfied homewor- 
kers. Free infopak... bonuses! Universal-M, Box 
360378, Brooklyn, NY 11236 


Electroplating catalog Kts. Into: University Pub. 
lishing, POB 1071, Provo, 
801-377-5367 
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ISINESS OPPORTUNITIE: 


Free 900#9- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


BUSINESS OPPORTUNITI 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA90510 


FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 

GET PAID $268.20/ Roll Taking Easy Snap- 


shots! Film Supplied. Phototek, Box 2457-PS, 
Pinecove, CA 92549. 909-659-9757 


BE YOUR OWN BOSS 


Repair Cracked Windshields, Its Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn, Patented 


Equipment, FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-С. Bend, OR 97708 


"GOLF" DISTRIBUTORS WANTED FOR THE 
MOST UNIQUE, MOST PROFITABLE GOLF 
INNOVATION TO HIT THE MARKET IN 20 
YEARS. 800-724-7297. $9,900 Investment. 


HONEST HOME BUSINESS. 8 Successful 
Years. Info $3.00 R. Rice 7640 Rockwell Dr. 
Dayton, OH 45414 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


LET THE GOVERNMENT FINANCE your small 

business. Grants/loans to $500,000.00. Free 

recorded message: (707) 448-0270. (JG6) 
REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 


CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. - Ft. Lauderdale, FL 33351 


JOIN HOME-WORKER'S ASSOCIATION — 
Get "Guaranteed Legitimate” home-employment 
offers! (Many .Choices!) Write: Association 
Р5495, Alexandria Bay, New York 13607-0250. 


LEARN SKILLED TRADE SECRETS IN CAR- 
PET AND VINYL INSTALLATIONS. MAKE TOP 
WAGES. WRITE SIMDEX 8538038 RR#S 
COMOX ВС CANADA V9N8B5 FAX 
(604)339-0995. 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA91605. 


MAILORDER MILLIONAIRE REVEALS 
MONEY-MAKING SECRETS! FREE EXCIT- 
ING DETAILS. B+E BOOK CO., 3567-8 
GRAND AVE. #280 GURNEE, IL. 60031 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 476, 
Montvale, NJ 07645 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful: concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW 2000% PROFITS -in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P4), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-54. Seminary, MS 39479. 


OUTSTANDING BUSINESS OPPORTUNITY. 
Buy and sell government surplus items for 
enormous profits. Report shows how. Send 
$4.75 to: Eastwood Enterprises. 104 East 
Pointe. Fairport, NY 14450-9777 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - $163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


POLI- 
187 CYPRESS ST., THROOP, PA 18512, 


WHY WORK FORTY YEARS to retire BROKE?! 
Proven Money Making Opportunity. Guaran- 
teed! Free Info: Athena Marketing Group, PO 
Box 400504, Brooklyn, NY 11240-0504. 


BUY IT WHOLESALE 


Computers, communications equipment, 
medical equipment and supplies, agricul- 
tural products, and much more. Import- 
export specialists. AUDIO AMERICA (Vir- 
ginia). 1-703-745-2223. 


FAMOUS NAME REPLICA WATCHES. Ex- 
cellent Quality. Easy- Sell Moneymaker- 
Wholesale Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box 
51488-Y, Ontario, CA 91761 


CABLE EQUIPMENT 


CABLE TV CONVERTERS 


Save $100's 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purch 


t must agree 
laws regarding priv 


ly with ahh State and Federal 
‘ownership of cable TV equipment. 


CABLE TV CONVERTERS & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512 


CABLE TV New products. Best in the busines 
External activators for Jerrold. Pioneer, Scie 
fic Atlanta living or dead. Save Bi 
800-375-7022 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Oak, Scientific Atlantic, All Brands Available. 
Link Yourself To the Future. Visa, Mastercard, 
COD'S Accepted. CABLELINX, INC. 
1-800-501-0095 


Cable TV 
DESCRAMBLERS! 


These are the ones you've 
been Looking for! 


WE CARRY A COMPLETE LINE OF ALL MAJOR BRANDS, 
INCLUDING TURN-ON CHIPS. WE HAVE THE LOWEST PRICES! 


"UT CATALOG 
ШЫ Ф c» | AVAILABLE 


OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS. 


ТАШ HACKERS HANDBOOK i 


CABLE EQUIPMENT 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery trom 
giant stock. COD orders only. No Florida sales. 
1-800-995-1749 


CABLE DESCRAMBLERS. ABSOLUTELY THE 
LOWEST PRICES! NOBODY BEATS US. RP 
Electronics 1-800-304-3¢ 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES; 
ТОСОМ 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH; REMOTES $10; NE ENGINEERING 
800-826-4030 


CABLE Test Chips. Puts cable box into full 
Service mode! $29.95 to $59.95. 
1-800-452-7090, (310)902-0841 


CABLE Т.У. EQUIPMENT 


10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 


30 day money back guarantee 
Test Aids Available 
Visa/MC/COD 
NEW TRONICS 
800-256-2880 


CABLE TV CONVERTERS! JERROLD, OAK, 
ZENITH, SCIENTIFIC ATLANTA, PIONEER... 
EXCELLENT PRICES! PERSONABLE SER- 
VICE! 30 DAY MONEY BACK GUARANTEE! 
INNOVATIVE — ELECTRONICS INC., 
800-493-5474, ASK FOR JOHN OR BILL. 


Tocom 5503 $125 Jerrold, BB $225 Pioneer 
6310 $275 8580 $175 800-219-8618 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


FREE CATALOG 


* CABLE T.V. BOXES - ALL TYPES‘ 
+ LOW PRICES - DEALER PRICES + 


ACE PRODUCTS 
1-800-234-0726 


a 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc, 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE TV DESCRAMBLERS, CONVERT- 
ERS, COMBOS, DEALERS DISCOUNT. CALL. 
NOW. WE'LL BEAT THE COMPETITION. UNI- 
VERSAL SALES 800-647-2371 


CABLE TV Why Rent? When You Can Ow 
Quality Products. Call TONITE 6pm- tipi 
EST 1-800-865-7493 Free Catalog. True Val 
Electronics. Р.О. Box 591 Lincoln, NH 0325 


CABLE T.V. 


J.E.S. inc. 


1-800-676-7966 


Ония Now 
Tou Ра! 
ALT: 1-800-804-6552 0 


Wis not the intent of JES. lnc to detraug cable systems 
Users are advised lo check lacal and Federal Laws. 


CABLE T.V. CONVERTERS, DESCRAI 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pi 
пеег, Oak. Replacements for most model 
Quality, Price and Service. Visa M/C. Deal 
inquiries invited. EAGLE Electronics In 
1-800-259-1187, Number One, 1301 Railhe: 
Bivd., Naples, FL 33963. 


DIGITAL VIDEO STABILIZER removes 
video tape copyguard protections. $29.95 


Plus 1-800-877-7587. 


Add on Descramblers 
CALL NOW! (303) 731-9400 


Sorry, o Colorado ш. 


It you have beeping or chirping sound on son 
of your scrambled channels we can help. С: 
"The Filter Company’ 1-800-820-8884 Ext 477: 


SECRET CABLE DESCRAMBLERS! Buil 
your own Descrambler for LESS than $12. 
in SEVEN EASY STEPS! RADIO SHAC| 
Parts List and FREE Descrambling Meth 
that COST NOTHING To Try, Included. Ser 
$10.00 10: INFORMATION FACTORY, P. 
Box 669, Seabrook, Texas 77586. For C.O.D 
1-713-922-3512 Any Time! 


Cable TV Descramble 


NEW Product 
No Converter Necessary 
Works With All Systems 
ES] 1-800-886-8699 Б 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths, More! BEST PRICES! Free 
Catalog! ALLSTAR 800-782-7214 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV BOXES 
laj JERROLD had 


У MICHAEL'S ELECTRONICS [=] 
DESCRAMBLERS 


SUPER CABLE TV "TURN-ON CHIPS." Pr 
vides Full Service Activation. FACTORY D 
RECT!! EXCELLENT INSTRUCTIONS! JEI 
ROLD, ТОСОМ, ZENITH,  PIONEE! 
SCIENTIFIC ATLANTA. CALL NOW! MAS 
TER COMPONENTS. 800-233-0570. 
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CABLE EQUIPMENT 


ж CABLE EQUIP. x 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 
LOW PRICES • AVOID RENT FEES 
1-800-243-3967 
SKYLINE INC. 

114 8. Euclid Ave. 

Park Ridge, IL 60068 


CATALOGS 


EFTHANDED PRODUCTS EXCLUSIVELY. 
айу merchandise, gift baskets. Free catalog 
ft Hand Supply, Р.О. Box 20188, Oakland, CA 
620 510-658-5338 


CB RADIO/SCANNERS 


DLICE - FIRE SCANNERS, CB'S MARINE 
AY, ANTENNAS, HPR, BOX 621136 
LETON, CO 80162. 


FCRET Scanner Frequencies: Federal, Police, 
Catalog $1.00! CRB, Box 56PS, Commack, 
11725 


CLASSIC CARS 


isconnects al 
the knob. Attache 


by. Sutable for 120r Heavy 


m 
volt batteries. 


iminates battery drain, prev 
vides emergency cut-off, 


Jemove knob to stop theft and 
authorized operaio ¢1 4.95 each postpaid 
Add $1 for side post adapter 

BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 
814-684-2603 


‘Quantity discounte-12 units or more. 


IKJET REFILLS $1.00 PS-INK Box 705 

ythfield, NJ 08225. Phone, Fax 6 35 
COMPUTER SOFTWARE 

EE CATALOG. IBM Compatible Shareware. 

LOKE INDUSTRIES, Box 18477, Raytown, 

64133. 816-478-6185 


CONTACT LENSES 


Y YOUR CONTACT LENSES (ALL 
ANDS) AT WHOLESALE PRICES. 70% 
WINGS, | EXAMPLE-DISPOSABLES @ 
7.00. INFORMATION 800-521-3511 


DONT HIRE ELECTRICIAN! Home wiring 
projects, 2 hr video. $29.95 15 yr electrical 
inspector. Alexander Productions PO Box 388-A 
Littleton, CO 80160 


JET PRINTER OWNERS! REFILL CAR- 
TRIDGES FOR PENNIES, SAVE, COLORS. 
FREE INFO (1-800-636-6612) 


RAs Ele: 
| са Infinity Xmtr - Use a touchione 
phone from anywhere to monitor your 
EJ premises, access ongoing phone calls, 
control up to 10 extemal electrical devices! 
TELECON - Ready to Use ...... $149.50 | 
E><tended Play 
Telephone Taping System 
8 hr tape time TAP3OX - Ready to Use ..... $124.50 
Health Hazard? Detect "он level” 
household бс radiation. Why take 
chance? ELF30- to Use ..... $39.50 
Super Bright x 


r Pocket Pens 
LAPNS - 5 mw, 670nm, Ready to Use ...... $4950 
LAPNS+ - 15 mw 
Telephone Voice Disguiser 
‘Sound like a little girl or a gruff old man. 
Many extras! VD - Ready to Use $99.50 


В MC, Visa, Check, Cash, COO. 

ITION Send or Fax Orders To: Dept PS1 

PO Box 716 Amherst NH 09031 

Orders 800-221-1705 Fax GOTAS HOLT 


Maximum fun minimum costeffort- Weightiitt 
machines, sports, playgrounds, pedal. cars, 
crafts. Unique. Free projects catalog: ProCorp. 
3810 60pl, Kenosha, WI 53142. 


Micro Video Camera Sees an entire room 
through 1/8" hole $215.00 call for info, 
201-794-9766 Ext. 825 


TELEPHONE LISTENING DEVICE 


Месото өр corvertton o your eRe or 


‘Cal 407-725-1000 or send $19.95 
Shipping per item о: USI Carp.. PO Box 
5-252, Melbourne. 


ғу 32902 CODSOK. «I 


DO-IT-YOURSELF 
IGGED? PHONE TAPPED? FREE Catalog 


Counter-Surveillance Equipment tells you 
ist! (800) 732-5000 


UILD YOUR OWN CRYSTAL RADIO! Works 
laculously without batteries. Complete kit. 
95 including shipping. No soldering required. 
idvar Kits, Dept. PS495 1450-F Mission, San 
hrcos, CA 92069. 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
it yourself REFILL IT 


‘SAVE OVER 75% 


jo 
ORPORATED. 


2 Was 


LASSIFIED! Ideas in designing the ultimate 
mputer security system. Send $24.95 to: 
formation international Р.О. Box 626, 
bbbs, NM 88240 

| 


PIANO- KEYBOARD ^ SELF-TAUGHT 
COURSE Learn to read music- 80 page book- 
audio tape- keyboard guide- 23 dollars total- 
Visa, MC, Check- 1-800-881-7529. 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


(909) 278-0563 
CORONA .CA91720 FAX: (909]278-4887 


1269W. 


POTATO CANNON Launches  Potatos 
1200FT+ USES AIR. M.C. Visa. Plans $15.00 
J&T Communications. P.O. Box 302 Taftville, 
Ст 06380 


SAVE $$$ ON FAX-AND COPIER REPAIRS 
DO IT YOURSELF $12.95 A&E, Box 14173, 
Parkville MO 64152. 


YOURSELF 


Real Stuff! Surveillance, people tracking, entry, 
fight vision- lowest prices. Catalog $15.00 
800-805-5544. Intelligence Incorporated Dept. 
АР 2228 El Camino Real, San Mateo, CA94403 


ULTRACOVERT PINHOLE VIDEOCAM, UN- 


DER $140! TV Transmitters, More. Free 
Information-- call (512)335-8008 from fax. 


Surveillance Devices ! 


technology for easy assembly! 
Also available: Tiny room transmitter 


$20.95. highest power avaliable, The most 
sensitive of any offered - MD250 $44.95 


Telephone Transmitter Kit 
Ridden in a dual modular adaptor 
tol 


stops automaticaly when phone is used! 
$99.95 juo setae: 2 ine version THR24 81901 
"ее shipping Visa/MC (214) 255-7490 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600; or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


Fearn to fix computers! Î 


I Home study course. Train to 
І Stalling, troubleshooting, эла | 
l servicing PCs. Free literature. 

І 


Call 800-223-4542 1 
ir 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Atfordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


n-T-----— 
18 


e a home inspector! | 


Career-evel home study Ш 
course helps you eam more, 
be more independent. Schoo! | 


n, Dept. 
РРЕТОӘ, POOL 6068 Hosweil | 


Rd., Atlanta, Georgia 30328. 
Free career literature. 


Call 800-223-4542 | 


[Beymor-Radi Inc. Box 168055 Irving TX 75016 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (801)-487-3823 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
93 


SPY SUPPLY} 


Find out why the 
CIA — FBI - DEA — 
SECRET SERVICE 

Have ordered from our 
catalog! 


To receive yours, seni 

SPY SUPPLY, INC. 

1212 Boylston St. #120 

Chestnut Hill, MA 02167 
(617) 327-7272 


=o! 


Surveillance/ Countersurveillance Security 
Equipment Directory. Over 300+ sources listed 
$19.95 Send order to: Desktop Publishing P.O. 
Box 593, S. Dennis, МА 02660 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog $500 P.EP. Box 
930024-S, Norcross, GA 30093 


EDUCATION & INSTRUCTION 


BECOME A PARALEGAL. HOME, STUDY. 
P.C.D.., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT.LLE109. 


CHADWICK UNIVERSITY- Eam 8.S/M.S/ 
МВА. degree via guided Distance. Learning. 
Programs in Business Administrations, Envi- 
ronmental Studies, Computer Science. Military 
Work Tuition Reductions Available! Accredited 
member, World Association of Universities and 
Colleges. Call 1-800-767-2423 for Free Cata- 
logue. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
РО. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
secondary and Vocational Education. Pros- 
ligious faculty counsels for independent, in- 
dividulaized, at-a-distance — education.Freo 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2R54, 1415 Third St., San Rafael, CA 94901: 
800/552-5522 or 415/459-1650. 


[ВЕ AN ELECTRICIAN! 
н м; good Gd: || 


im 


irir 
өз, 
са 


i Mako 
installing and repairing wi 
[| siecirical systeme in hom 


send or cali today. 
CALL NOW: 800-223-4542 
| Ths tlectrclen вда 
PCDI, 606: 


DI, loswell Road 
Dept. TEE 109, Atlanta, GA 30328. Ы] 
-— -— — - == 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. BEAR'S GUIDE- 
C&B, PO BOX 826PS, BENEICA, CA 94510. 
800-835-8535. 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS. INFORMA- 
TION! 1-800-KAYLOR-K. PUBLICATIONS, 
VIDEOS, COMPONENTS. KAYLORKIT, РОВ 
1550PS, BOULDER CREEK, CA 95006-1550 ` 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll Free 1-800-333-3294 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. r ` 


HELP WANTED 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-0916 
DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (805) 962-8000 Ext 
Y-20025 
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HELP WANTED 


Excellent Income! Assembling easy products at 
+ home. Program Guaranteed! 1-800-377-6000 
ехі.6050. 


High-Paying! Easy Product Assembly. Work 
from home. Now Hiring! Toll 
Free!1-800-754-7060 Extension 5110. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 
Ext.B-20025. 


ENERGY SAVINI 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


| FINANCI. 


DEBT PROBLEMS? AVOID BANKRUPTCY! 
Reduce Bills By 50%! Not A Loan Company. 
1-800-964-8804 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


How-to Successfully Erase Bad Credit, 4 
PROVEN methods. Free details. Write Today! 
ACS- PS495 4415 W. Harrison #220-C Hill- 
side, IL 60162-1904 


OVERDUE BILLS? 1-800-869-0607. Bad cred. 
it's no problem! Licensed / Bonded. Applica- 
lions to $50,000. Not loan company. TCAC. 
Box 26397, Birmingham, AL. 35226 


Quick CASH. No Collaterial. No credit check. No 
up front fees. 213-882-4269 


SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satistac- 
tion Guaranteed! 1-800-226-3601, BF6050. 


VENTURE CAPITAL SOURCE LIST. $5.00 
Gemco PO Box 1322 Freeport, UT 84016 


FOR INVENTORS 


US PATENT REGISTRATION 26,755 
171 STLLWELL LA, SYOSSET, NY 11791 


A NEW IDEA? Present Your Idea To Industry. 
Learn How To Protect & Market An idea Free 
Info Kit. Offices Nationwide. 800-681-4332 


SAVE! Patent Search with your MODEM. Info on 
sources, costs, and more, $12. LKH, 13 Crab- 
tree Lane. Pacific, MO 63069 


AVOID INVENTION SCAMS- Free investigative 
reports exposing invention marketing compan- 
ies. Patent Research 1-800-428-5779 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing, Proven Results 
1-800-677-6382 


FOR INVENTOR: 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. 


GARDENING 


AUTOMATIC FERTILIZING INVENTION Atta- 
ches To Hose, Sprinklers, Drip Systems. Results 
Guaranteed! Brieri-PS, 734 Boulder, Hender- 
son, NV 89015 


INVENTORS' DIGEST. Celebrating ten years 
as America's only inventors magazine. $22 per 
year. 1-800-838-8808. 


Inventors: Free information on offering your 

invention for sale. Kessler Sales Corporation, 

C-7-FI-5. Fremont, Ohio 43420 

[ The Logical Process ® 
Inventors 


Your first step is important! 
‘Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 | 


INVENTORS. Free information/ forms on pat- 
ents and trademarks. 1-800-876-6670. J.P. Hal- 
vonik, reg. Pat. Atty. 


INVENTORS, START HOME R/D COMPANY. 
TAX ADVANTAGE, etc. Thorne, PO Box 759, 
Concrete, WA 98237. 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION’ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 800-626-0688. 


INVENTOR'S HELPER 
Have a Bright Idea? 
PROTECTED Ideas Have PROFIT Potential! 


PATENTS * TRADEMARKS * COPYRIGHTS 


(800) 633-9729 (516) 757-2573 


PROTECT, DEVELOP, MARKET IDEAS. REG- 
ISTERED PATENT ATTORNEY, MBA, REGIS- 
TERED PROFESSIONAL ENGINEER. J. Pres- 
ton Oxenham, 1189 So. Huron St, Denver, 
Colorado 80223. 1-800-390-0290 


Proven economical method for securing 
strongest possible patent protection. Michael 
Fitzpatrick 516-564-4752. 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


S.E.LLL. YOUR IDEA...Twenty-five Years Ex- 
perience Patents - Licensing - Marketing 

Free Comprehensive Evaluation Harshaw Re- 
search 1-800-451-1326 


YOUR PLAN OR INVENTION SKETCHES 
computer redrawn and plotted. CONFIDEN- 
TIAL. Free info: DRAWrite. 1-800 401-3373. 


FOR THE HOME 


PREVENT CRIME! Call for free information. 
National Crime Prevention ^ Center. 
1-(800)919-0900. 


GIFT IDEAS 


PERSONALIZED DISTINCTIVE GIFTS for all 
‘occasions PLUS MUCH MORE. 45 page color 
catalogue. Send $5.00 refunded with first order, 
Blackcreek Merchandisers, Dept.101, 12506 
Cranwood Lane, Savannah, GA 31419 


GOVERNMENT SUPLU: 


GOVERNMENT AUCTIONS in your area. Cars, 


FREE KITE CATALOG! 1-800-724-72 
Ext.PS 100's of Kites! Fantastic Selection! C 
| (24Hrs) 1-800-724-7267 Ext.PS 


"KITES- 


| FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
[| са! or write for your catalog today! 
[| Into The Wind » [800] 541-0314 
1408-P Pear! St., Boulder, CO 80302 
ак کے‎ пона سا سے کے‎ нана سمت ست‎ > 


LOANS BY MAIL 


Trucks, Computers, more! Satisfaction Guar- | 


anteed! Call now: 1-800-601-2212 Ex.SP6050. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call: 
1-800-543-0123. Fax: 1-203-375-9270 


| BORROW: $100-$100,000! FASTI NO 

COLLATERAL. PERSONAL, DEBT CONSO 
| DATION, BUSINESS, AUTO, RESIDENTI/ 
| 1-800: 6599 - 24 HOURS. 


| BORROW $500-40,000! "Overnight" on Sig: 
ture. Keep indefinitely! Action, Box 5499 
Diamond Bar, CA 91765 


HEARING AIDS | 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information. 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED . LOWEST 
PRICES! No huge commissions. Home trial 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
tormation,(800) 323-1212. Lloyds - PSC. 


FREE 


CATALOG! 
New Hearing Aids 
* All Models ` 
* Huge Savings Qu 
* No Salesman will call 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 

1-800-453-4905 (24 hrs. 


E SECURITY 


SECURE YOUR 
GARAGE DOOR! 


п а 120 home neighborhood, the ode 
neighbor accidentally opening your autor 


asy to follow instruct 
Spiro TechServ 
Box 9055 Springfleld,|L 62791 - 9055 


SIGNATURE Loans, must have checking : 
count & steady job. Call 1-800-445-0680. 


LOCKSMITHING 


LOCKSMITH/ ALARM METHODS, MANUAL 
VIDEOS TOOLS, CATALOGUE $10.00 ABC 
PO BOX 727 SHERBORN MA 01770 


MINERALS & PRECIOUS STONES 


OWN PETRIFIED WOOD. SMALL, $4. 
LARGE, $6.00; СВК, РОВ 240050, DELL, N 
59724. 


MISCELLANEOUS 


RAILROAD CABOOSES AVAILABLE. SP 
CIAL SALE $3,500- $4,000 EACH. TRAC 
ONE 302-475-5181 


a __—_— 
MEN S WIDE SHOES 
EEE-EEEEEE, SIZES 5-13 
Extra width for men who need it 

| | Excellent variety, styling and quality. 
Send for FREE 

CATALOG. 


HITCHCOCK SHOES, INC 
Dept. 46C Hingham, MA 02043 


ODELS--SHIPS, CARS, PLANE 
ROCKETS 


LIVE STEAM MODELS! Kits or Assemble 
| Over 100 Different models. Stunning Color 

CATALOG $6.95 Refundable. VIDEO $9. 
YESTERYEAR TOYS & BOOKS INC. Dept F 
Box 537, Alexandria Bay, NY 13607. Phor 
| 613-475-1771 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, II 
61242 


INVENTION: 


WANTED 


INVENTIONS DEVELOPED MARKETED Free 
PROTECTION CERTIFICATES. Patent Office 
Former Examiner, Licensed Patent Engineer, 
Manufacturers Representative. Patmart, Suite 
702PS, 233 Broadway, New York, NY 10279 


INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product Ideas. Prototype or schematics 
preferred; but not required. Call today 
1-800-835-2246 Ext 67. 


TOYS, GAME IDEAS WANTED. You collect 
royalties, we pay expenses. 1-800-574-4599. 


164 S SCALE 
= TRAINS 


"LARGEST MANUFACTURER 
‘LIFETIME WARRANTY” 
Send $1.00 
AMERICAN MODELS Dep. Р 
10087 Colonial Ind.Dr 
South Lyon, MI 48178 


Ш МОМЕҮМАКІМС OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBI 
PRODUCTS AT HOME. TOLL FRE 
1-800-467-5566 EXT. 6517 


MOVIES, FILMS & VIDEOTAPES 


Free Catalog! Thousands of How-To and | 
formational Videos. Topics for Every Intere 
GOLD MEDAL VIDEO, PO Box 549, Né 
Monmouth, NJ 07748. 
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NEW PRODUCTS 


IAZING NEW ULTRASONIC DEVICE, 

es animals from getting hit by cars. GUAR- 

ITEE. send ONLY $15.95 « 3.50 S&H, to 
ENTERPRISES, Dept. PS4, PO Box 
ІС. NY 11103 


IAZING SMOKELESS ASHTRAY $19.15 
talog $1.00 International 501 James Way, 
jrrison, AR 72601. 


25 i ity 
© سا‎ 


[ou Get 3 Sizea Tension Keys. Precise Instructions & More. 

thes vice а fo be wed for demansvabon purposes ony 
isaction Guaranteed or Full Refund: 2 weeks delivery 
fend NOW only $895 + $2 S&H lo Safe Marketing Co., 
90 W. Montgomery Av No.366R, Rockville Md 20850, 


OF INTEREST TO ALL 


W-TO VIDEOS. All your interests. NOT 
AILABLE IN STORES! Big catalog $1 
UR, Box 871-P, Colorado Springs, CO 
01. 


VE THOUSANDS Several methods that 
stically reduce mortage cost. Free Info. 
100-939-1177, 


venir From Bornero Paradise. Catalog Gift. 
100 Tri-Seven. Box 12463. 88827, KK. 


m Malaysia. 


Ime Homes - Pre-cut kits - Superinsulated - 
е Tour 


Video Natural Spaces 


"SMCETOWE Mode i YOUR Yard! 

Tip fo iy Lagal Save Pot oy 
cer domin) UR BARN Bab tu) 
ө Nace qk aucta sida, cia ara or 
tt, дан, aria rare, o rant «$f 


ТЗ Tome Kit (800)608-0001 


Monolithic Constructors, Inc. — Free В 


) Box 479-H + Italy, TX 76651 


ild your own strong 
bncrete Monolithic 
! Offices, 


— | 


PLANS, BLUEPRINTS 


ERGENCY SOLAR POWER for Lighting. 
«pensive and Easy to Build. Send $9.95 for 
Ins to R.D. Hoffeld. Box 2222, San Gabriel, 
91778-2222. 


IRIABLE DURATION LITE Circuit For Ga- 
|e Openers Complete Instructions $6.95. 
894-3456 _ 


PLASTICS 


ISTOLITE Liquid Plastics. Crystal clear, col- 
For casting, embedding, coating, fiberglas- 
„ repairing and reproducing with our Mold 

ing Supplies. Catalog $3.00. CASTOLITE, 

X. 950/Р5, 4915 Dean, Woodstock, IL 

98. 


|BBER, plastic compounds, techniques, 
сев. Free information: Caster, Box 
86۷4, Memphis, TN 38186-0586. 


POULTRY 


þpniticent Color Poultry Book- 325 Breeds. 
|CKS, EGGS, ADULTS. Send $2.00. BLUE 
BON, 
99 


12241 Southwest 26, Yukon, OK 


EAL ЕЅТАТІ 


BARGAIN HOMES- Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-962-8000 Ext. H-20025 for list. 


SATI 


ITE 


Learn How Videocypherll owners get sound 
without codes. $19.95. NASSIRIAN, Box 382-S, 
Rio Linda, CA 95673 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


—  MONTANA 


Trees. Creeks and Wildlife. 20 QUALITY acres 
(and up). close to Yellowstone Park. starting at 
514.900. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. | 


Rocky Mountain Timberlands 
1315 East Main + Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 » (406) 586-8088 | 


Call Toll Free: 1-800-682-8088 — 


COLORADO LAND. Free list of spectacular 
land from 40 to 20,000 acres. Ponderosa pines, 
canyons, 360 degree views, creeks, National 
forest. Owner financing. From $250 per acre. 
Call Red Creek Ranch, 719-485-0656 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4JG6) 


GOVERNMENT LAND 
US CITIZENS ONLY 

20 acre claim program sii! available, get yours for 

$20 government lee, in AK, AZ, AR, СА, CO, ID, MT, 

NV, NM, OR, UT, WA, WY. For complete, step-by- 


step package including maps, telephone helpline, fi 
ing forms, elc. send $20; or for more information send 
$3. PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading 
its much easier and only costs $1. per acre). 


MINNESOTA BEAUTIFUL TIMBERED ACRE- 
AGE. $7300. GREAT HUNTING - FISHING. 
Adjacent STATE FOREST. LAKE One mile 
away. Easy Financing. Owner 1-800-782-0746. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL — MAILPOST, 
2421PS Рай, Chicago, IL 60645, 
312-764-0100, 800-890-3199 ] 


RESORTS & TRAVEL 


Crewed Charter on 50" Sailboat Gulfstar. Learn 
to sail, go Fishing or Snorkling. USVI information 
call 809-771-1465 message 809-775-5262. 


SAVE BIG! SATELLITE DEALERS BUY 
FROM US. YOU CAN, TOO! FREE BUYERS 
GUIDE/ CATALOG. 42 YEARS IN BUSINESS. 
ANTENNA KING, 1-800-814-5377. 


TELECOMMUNICATIONS 


TELEPHONE COMPANY INFORMATION 
LINE 1-900-656-8818 $2 per minute. Advanced, 
intermediate and beginner categories. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


Satellite-TVv АЗ 


100% Satisfaction АЫ 
Guarantee Catalog Buyer's Guide 


40,000 Satis 
| m 1-800-334-6455 


nm HETE Fax near 
SKYVISION INC. 
1030 FRONTIER DRIVE 
FERGUS FALLS. MN 56537 


LATHES 


Starting at $390 
Mills ‘Metals ‘Books 
Precision Instruments 


Catalog $41.00 
513. 322-4562 (800 number for orders) 
CAMPBELL TOOLS COMPANY 


2100- SELMA RD. - SPRINGFIELD, OH 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


CNC 3D Milling Machine from $3,495. PC- 
Controlled. Prototyping. Modeling. Industry or 
Hobbiest. BOBCAD-CONTROLS (310) 
606-9340 


SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-327-0900 


COMPACT бе 
COMPACT Be 
COMPACT 10 « 
MAXMAT SUPER 11, 
BLUE RIDGE 
MACHINERY & 
TOOLS 


COLD LIGHT KITS- Chemical, Sound, Elec- 
trical, Bioluminescence. SASE for information: 
CRYOLUME, 2139 North University Drive, #274 
Coral Springs, FL33071 


E=MC*. Conundrums? Send $1.00 SASE. 
Quantum Enterprises 3720 West Máunaloa 
Phoenix AZ 85023 


((304) 562-3538) 
ВОХ 536-PS « HURRICANE, WV • 25526 


TREASURE FINDERS/METAL DETECTORS 


LOCATE VALUABLE ARROWHEADS. Easy! 
Learn how. $8.00 Arrowheads, Box 202, An- 
dover, KS 67002 


“EXPERIMENTERS” LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


“Laboratory” Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 2001 Foot 
Hill Blvd. ste-E12 Grants Pass Or. 97526. 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


U.F.O. SIGHTINGS HOTLINE 
1-900-289-1010 ext. 660 


ROOFING 


STOPPING ROOF PROBLEMS 
on flat, sloped and geo-dome roofs since 1978. 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, 
industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 
panels, sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 
We still have areas 
available in various 
regions for Dealers 
and Distributors 
Inquiries are 
"welcome. 
Call POLAR SEAL 
1-800-343-7663 
MON-FRI ВАМ - SPM 
FAX 1-219-356-1859 


HUNTINGTON, IN. 


POLAR SEAL 
ROOF SYSTEMS 


Order "CUSTOM MADE” 


АИ RUBBER STAMPS 


30 lepers pe ie 


[INK PADS only 3795 ea | 


M c» UPTOSLINES ony $95 
each 


TET sage Û Par 
THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped s 


ROCKET FORMULAS AND SPECIAL EF- 
FECTS MANUAL $1495 THOMAS 1911 
DOUGLAS BLVD SUITE 85 ROSEVILLE CA 
95661 


What is the fabric of space? Theory on space 
creation. $13.95 Salvo Distribution Р.О. Box 
1733 Summerville, SC 29483 


SONG WRITERS 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 


AP COLLECTIN 


1,000 STAMPS, $2.95. Guaranteed Worth 
Over $30 at International Catalog Prices! All 
Different. 55 Countries! Money Back, Other 
stamps to buy or return. Kenmore OP-067 
Milford, NH 03055 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. SD95, Box 982F, To- 
ronto, Canada M4Y2N9. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/ 617-326-3442 


WATER PURIFICATION 


BEAULIEU PURE WATER, INC. Household 
Distillers. 1-800-617-3454. Box 346042 Chi- 
cago, IL 60634 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for seplics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL. 
33514-0459 
For Rates & 
Deadline Information 


Call Randi 


or Paul 
1-800-445-2714 
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LOOKING Fae 


BACK 


EDITED BY WENDI E. BLACK 


75 Years Aco 
Моон ROCKET 


jurling a missile to 
Ithe moon is no 
longer an impractical - 
dream, Professor God- 
dard of Clark College 
has proposed a rocket 
capable of reaching the 
moon by raising the ve- 
locity of the gases dis- 
charged by the rocket 
from 1,000 feet per sec- 
ond, the best perfor- 
mance of ships’ rockets 
‚ now on the market, to 
7,000 feet per second. 
His invention is intend- 
ed to carry recording 
instruments and cam- 
eras."—April 1920 
The first unmanned 
rocket to both photo- 
graph and soft-land on 
the moon was the Soviet 
probe Luna П in 1959. 
It was followed by the 
. NASA Surveyor 1 
spacecraft in 1966, 
which took photos and 
studied aspects of the 
moon's surface environ- 
ment. Goddard, who 
earned 214 rocket 
patents in his life, is rec- 
ognized as a pioneer in 
rocketry. NASA's God- 
dard Space Flight Cen- 
ter in Greenbelt, Md., is 
named in his honor. 
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25 Years Aco 


VIDEO ENTERTAINMENT 


$: has introduced a 
new color videoplayer- 
recorder system that 
plays prerecorded pro- 
grams through any stan- 
dard TV set and records 
shows off the air as well. 
The key to this new sys- 
tem is the videotape, 
which uses 3/4-inch mag- 
netic tape that can hold 
up to 90 minutes of re- 
cordings and be erased 
and re-recorded over and 
over. Sony is encouraging 
movie studios, TV, record, 
and publishing companies 
to create programs on 
videocassette to establish 
a worldwide library of 
programs."—April 1970 

The latest videoplayer- 
recorder technology is the 
digital VCR, which pro- 
mises superior picture qual- 
ity, unlimited copying with- 
out sound or picture 
deterioration, and the abili- 
ty to record several pro- 
grams at once. 


conceived and. 
Britain in 1944. "Dia nean all cori bat id eiod Aana 
ports are jet-propelled. 


50 Years AGo 
SOLAR Converter 


T Navy solar still easily 
converts sea water into 
drinkable liquid. Called the 
us Sunstill, its 30- by 15-inch vinyl 

envelopes contain 48 black cellulose sponges attached to a 
woven plastic screen. When the still is filled, the sponges be- 
come saturated with salty sea water. The sun’s heat then va- 
porizes the water, leaving the salt in the sponges. The vapor- 
ized water, about a quart a day, collects in a fresh water trap 
and is ready for drinking."—April 1945 

Further efforts to harness the sun for desalination were un- 
successful. In Yuma, Ariz., however, a $265 million desalina- 
tion plant uses reverse-osmosis to convert salt water from the 
Colorado River and nearby irrigated fields into approximately 
73 million gallons of fresh water per day. This process pumps 
water through porous sheets that allow the water molecules to 
pass through while repelling salts and impurities. 


100 Years Aco 


ing power of ten men can be hoisted by an electric truck 
equipped with a crane. Items are raised by the crane's 
arm, swung around and set in the exact spot intended 
for stacking, even in the most cramped storage room. 
Under normal conditions, the erane-truck can be oper- 
ated for one hour, bani ccy ша cda 5 
cost of about ten cents."—April 1920 


75 Years 
- Асо ALTERNATIVE FUEL 
3 CRANE- alcium carbide, a mix- 
i Truck ture of heated lime and 
3. coal dust, gives off acety- 
leavy ob- lene gas when wetted, 
j which may be used to pow- 
normally re- er local gas engines. The 
quire the lift- gas is created when a regu- 


lated supply of water is in- 

. jected into a closed recepta- 
cle that contains a portion 
of this greenish-gray mate- 
rial. Once the gas is ex- 
pended, more water is 
added to renew the supply." 
—April 1895 


Turkeys are clever 
in the wild. 
But in captivity they’re 


positively brilliant. 


WILD TURKEY 


101 proof, real Kentucky. 


To send a git of Wild Tarkey*/101 proof anywhere? call 1-£00-BE-THERE, “except where prohibited. Wild Turkey Kentucky Straight Bourbon Whiskey, 505% Alc Vol. (1019), Austin, Nichols Distiling Co, Lawrenceburg, KY. 1993 Austin, Nichols & Со, Inc. 
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Now You Won't Have To 
Sit So Close To The Screen. 


Chevy S-Series. Hang on to your popcorn. Now you can watch your 


favorite action and adventure show without getting a cramp in 


your leg or a crick in your neck. The roomy new Chevy S-Series 


is here. Designed from the inside out, the S-Series Extended-Cab 


gives you an extra notch of seat travel for more leg room than almost any full-size extended-cab 


pickup made. How's that for good measure? And the S-Series is exceptionally quiet. Foam 


plugs, triple-sealed doors and a great deal of sound insulation keep outside noise outside. 


So get with the program. Sit back, relax and test drive the new 


Chevy S-Series 


Chevy S-Series. LIKE A ROCK 


For a free product brochure call 1 900 950: 2438. 


The Chevrolet and S-10 are regi: 


A Corp. All Rights Reserved. Buckle "n, America! 


тг ец 


